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AN 


I 
Experimental Enquiry, 1 2 


CONCERNING 03 


The c Aus ESU which "Me teen 
generally ſaid to prod uce 
PUTRID. DISEASES. 89: i 


Fr 


THEN we take a view of the | 
various and numerous diſeaſes 
which from the earlieſt ages of the 
world have afflicted and deſtroyed the 


human race, we find that theſe of the 
putrid kind, whether endemic or epi- 
demic, have always been the moſt 
__ dreadful, and made the greateſt car- 
nage: while others have, in a long 
revolution of years, thinned families, 
theſe have at one blow depopulated 
1 0 


Ne d ]⁰ wm m, .. 
: : 


[ 2 1 


dities and kingdoms : while others 
have here and there marked out ſingle 


victims, theſe have indiſcriminately 
mowed down whole armies, and laid 


the victors and the vanquiſhed toge- 


ther peaceably in the duſt. 


From conſidering putrid diſeaſes in 
this light, as the moſt dreadful, the 
moſt deſtructive of all others; an en- 
quiry into their cauſes, into their na- 
ture, and the methods of preventing 
them, will appear the more important, 
and deſerve our more ſerious atten- 
tion; not becauſe ſuch enquiries have 


not frequently been made, but be- 
cauſe they have always, ſo far as 1 
know, been conducted upon theoreti- 
cal reaſoning, and not upon experi- 
ments and facts, which are the only 
ſure foundations of knowledge con- 
cerning the operations of nature. 
All dead bodies naturally run into 


a putrid ſtate, unleſs preſerved from it 
by ſome antiſeptic; but had putrefac- 
tion never attacked animals till after 


death, its nature would not have be- 
come e fo much an object of univerſal 


enquiry. 
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enquiry. As it appears, however, fre- 
quently in living animals, where it 
gives riſe to one of the moſt dreadful 
and fatal diſeaſes that ever afflicted the 
human race, this naturally rouſes 
the attention, and produces a general 
deſire to inveſtigate its nature and 
cauſes; and accordingly a variety of 
ingenious hypotheſes have from time 
to time been introduced to account 
for it. Earth, ſea, and air, and a va- 
riety of other cauſes, have been con- 
ſidered as productive of it. I will not 
deny but ſome of theſe, at particular 
times, may be the cauſe of putrid diſ- 
ceaſes ; butat the ſame time ſuſpect the 
cauſe will be more commonly found 
exiſting in our own bodies, as a conſe- 
- quence of the follies and irregularities | 
of our lives. | 
There is a kind of noi ſimpli- 
city obſerved by Nature in perform- 
ing all her operations. Thoſe em- 
ployed in the ſcience of phyſics ſeem 
to have kept this conſtantly in their 
view, and to have made ſo much uſe 
* it, that whoever has been able to 
B . give 
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give the moſt ſimple account of me 5 


cauſe of any natural phenomenon, 
has generally been ſuppoſed to have 
| he the ow Kogan and igrtable | 

ons” * 7 

Led by this Pacht the philoſs- 
ties and phyſiologiſts of former ages, 
obſerving that animal ſubſtances pu- 
treſied ſooneſt when kept in a warm 
moiſt | place, from thence concluded 
that the ſole cauſe of putrefaction 
was certain degrees of heat and 
moiſture which were not yet fully 
aſcertamed, and various in various 
fubſtances. Others, ſomething more 


complex in their ideas, have added to 


this account the putrid efluvia ari- 
fing either from animal or vegetable 
ſubſtances, while reſolving into e 


firſt principles. 


There have been ſome alſo who, not 
fatisfied with any of theſe methods 
of accounting for putrefaction, and 


_- obſerving that a great number of ani- 


eee are diſcovered in almoſt all 
putrid ſubſtances, have from thence 


| concluded that the ova of theſe ani- 


a cn, 


wg 


ES] 
rates being every where diſſemis - 


| nated, and hatched upon ſuch bodies = 


as afforded them a proper nidus, by 
gnawing and deſtroying the texture of 
theſe bodies, were the ſale. axis; of 
their running into a putrid ſtate. 

A late ingenious author“ ſuppoſes. 
he has diſcovered a more natural ane 
eaſy ſolution of the modus of putre- 
faction, by conſidering it as ariſing 

from the loſs of a cementing prin - 
ciple, by which the various parts of 
any body adhere together, and by 
which adheſion, he imagines, they are 
preſerved in their natural ſtate, and 
defended from putre faction. 
As ſailors in long voyages have 
frequently been attacked with that 
ſpecies of putrid diſtemper called the 
ſea ſcurvy, the ſalted, and perhaps da- 
maged and mouldy proviſions upon 
which they are obliged to ſubſiſt, have 
likewiſe been much blamed as the 
cauſes of putrefaction. And ſo much 
have philoſophers in all ages been 


3 Dr. Mac Bride. 19 25 
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puzzled in accounting for putrid ma- 


lignant diſorders, that ſeveral have 
deduced them from earthquakes, the 
poiſon emitted from ſerpents, and 
other cauſes ſtill more ridiculous*. 

As we are conſtantly ſurrounded 


with the air, as it is conſtantly enter- 


ing into our lungs, has ſuch a variety 


of particles floating about in it, and is 


ſubject to ſo many ſudden mutations, 
many have ſuppoſed that, from the 
nature of thoſe particles and muta- 
tions, putrid diſeaſes have frequently 


had their origin f. 


I ſhall examine theſe cauſes ſepa- 


rately, with a view to diſcover by ex- 


periments, whether any one of them 
is of itſelf able to produce any of thoſe 


_ diſeaſes that are generally denomi- 


nated putrid and malignant, or whe- 
ther ſuch diſeaſes do not rather com- 


monly depend on a concourſe of 


Kircher de caus. peſt. 
7 Plin, Hiſt, Nat. 


ſeveral 


[37 ] 

' ſeveral of them“, and perhaps on 
ſome others alſo which have not hi- 
therto attracted ſo much the attention 
of mankind, nor been ſo much the 
 ſubje& of their enquiry. | 


* By putrid malignant 83 as * as they 
occur through this work, the author means ſuch as « 
are attended with black, livid, or purple ſpots; {pungy 
bleeding gums; bloody ſcetid ſtools ; or any of 


other ſymptoms which generally indicate a e 
11 wy blood and j n Ah | 
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CHAP, II. 


Of Heat, whether it 1s i in order ta 
bring on Putrefattion. 


EAT may not improperly be 
conſidered as an immenſe chain, 
with both the extremities of which 
we are as yet, and perhaps ever ſhall 
be, entirely unacquainted ; and as we 
can neither diſcover the greateſt de- 
gree of poſlible heat, nor of poſſible 
cold“, we muſt conſider ourſelyes as 
having only ſome imperfect know-_ 
ledge of a few of the intermediate 
links of this great chain; and even of 
this intermediate part which falls 
within the compaſs of our knowledge, 
there are but a few points or degrees, 
which ſeem to favour the proceſs of 
putrefaction; and it is certain that 
there are two points, both within this 


Cold, according to many philoſophers, is only rec. 
koned a privation of heat, and not produced by the 
«wa agency of * particles. 

ſpace, | 


— 


Twi 


fpace, at or ese either of which 
there is an abſolute top put to itz 
thoſe are the freezing point, and that 
other, at whatever part of the ſcale it 
may exiſt, where the moiſture neceſ- 
ſary to putrefaction is exhaled ſo faſt 
as to prevent any ſubſtance from hav. 
ing time to run into that 8 
Ra,, 
It is a fact, noi eſtabliſhed by ex- 
perience;tthat all ſabftances, whether 
animal cr vegetable, remain freſh 
while they continue in a frozen ſtate; 
for the northern nations, according to 


5 the accounts given us by the hiſtories 


of Greenland, and of ſeveral other 
places near the arctic circle, preſerve 
their winter proviſions by burying 
them in the ſnow, as effectually as we 
do by the means of ſalt. It is no leſs 
certain that there are degrees of heat, 
which, in direct oppoſition to this 
method, preſerves the ſame ſubſtances, 
by exhaling their radical moiſture ſo 
faſt that they have not time to run 
into the putrid ferment: of this, Na- 

| fure” is pregnant every where with 
examples; 


„ 
examples; but I ſhall only mention 
the great quantities of ſiſh that are 


every year cured without ſalt upon 


the banks of Newfoundland, and 
other places where fiſheries are eſta- 


bliſhed. It is between the fraezing 
point therefore, and that which is 


neceſſary to exhale this moiſture be- 
fore a fermentation can come on, that 


we muſt enquire for the degree of 


heat requiſite to bring on meters 
tion, | 

The freezing point has: long ago 
been exactly determined, but hitherto 


we do not know that point or degree 


of heat at which the moiſture of bo- 
dies begins to exhale, far leſs do we 
know that degree at which it exhales 
ſo faſt as to hinder the putrefactive 


ferment from taking place. This, 


indeed, may perhaps be relatively, but 
it never can be poſitively determined; 


ſoon be deprived of its natural moi- 


ſture by any of the degrees of heat 
between 70 and 80; whereas a whole 
joint will * be a little dried upon 

the 


[ 183-4] 4 
the ſurface, and generally become 
putrid in 48 hours, in any of theſe de- 
| grees of heat by which the other was 
intirely hindered from becoming pu- 


trid. But in order to convey a more 


diſtinct idea of this matter, I ſhall lay 
before the reader ſome experiments 
made concerning it. 


EXPERIMENT L 


A piece of beef, of about a . | 
of an inch thick, was laid on a china 
plate, and ſet in a cloſet where Faren- 
heit's thermometer ſtood at 72 de- 
grees ; in ſixteen hours it became al- 
= moſt perfectly dry, and had not ac- 
= quired any perceptibly putrid ſmell. 
ö Another piece, of about half an inch 
thick, became nearly as dry as the 
former in about 38 hours, and had 
acquired ſome degree of fœtor, though 
little more than juſt 1 to he 
perceptible. 145 
A third piece, of about an inch 
thick, became nearly as dry as the firſt 


in four days, and had got a mel 
ſomething more fœtid than the laſt. 


grecably. 


143 12 1] 


A fourth piece, two inches chiek; 


in two days ſmelled pretty much; 


the third day it ſmelled fo exceedingly 
ill that I was obliged to throw it 
away, During all this time the 
mercury in the thermometer was 
never beneath 70, nor above 74. 
The ſame experiments were tried ina 
cooler place, where the mercury in the 


thermometer commonly ſtood between 


64 and 68. Here the piece of a quarter 
of an inch thick took almoſt two days 
to become as dry as a piece of the 


Name thickneſs had done in 16 hours 


at the heat of 72 degrees: it had like- 
wiſe acquired a pravepubly purrig 
Smell,” 

A picce of half an inch thick, in 
this degree of heat, ſeemed only to 
have ſuffered ſome little exficcation on 
its ſurface in the ſpace of three days; 
on cutting into its internal parts, it 
had loft its colour, and fmelled diſa- 


A third 


[3 7) 


A third Piece, of an inch thick, at 
the end of two days had become ra- 
ther more putrid than the piece of | 
= half an inch thick had done in three 
days. The mercury in the thermo- 
meter, greateſt part of the time that 
this piece was upon trial, had ſtood at 
67 and 68. From what had happened 
to theſe pieces, I thought it would be 
needleſs to try what would happen to 
a piece of two inches thick in this 
degree of heat, and therefore proceed - 
ed to try what would happen in a 
ſuperior degree. . 
= A picce of beef, of a quarter of an 
inch thick, being laid in the ſame 
= manner on a plate in a cloſet where 
the mercury generally ſtood from 86 
to 90 degrees“, was become almoſt 
dry in about 12 hours, and had no 
diſagreable ſmell. 31411: cues 


* This cloſer. 3 in which ſeveral of the ſubſequent 
experiments were made, was divided by a ſtone wall 
from the kitchen fire; the heat of which fire, which 
was never ſuffered to go out at night, generally kept the 
cloſet of the 3 [ have ande above. 


; 5 | Another 


194 ] 


Another piece, of halfan inch thick, 


1 was become nearly as dry as this 
13 laſt in about 28 hours, and had 
14 not got any ill ſmell that I could 
1 diſcover. | 

9 | A third piece, of an inch thick, was 


| become not quite ſo dryas the laſt two 
in three days, and had juſt a Percep- 

= tible degree of ill ſmell. 
| 


A fourth picce, of two inches thick, 
could not be dried faſt enough by this 
degree of heat, to hinder it from be- 
= | coming putrid, which it did in one, 
1 night, 

The whole of theſe trials taken to- 
gether plainly point out to us, that 
the degree of heat neceſſary to dry 
bodies ſo faſt as to hinder them from 
running into the putrid ferment, de- 
pends intirely upon the thickneſs, and 
quantity of moiſture of theſe bodies. 


1 But as this ſubject is rather a matter 
= of curioſity than of utility, 1 ſhall pro- 
4} ceed to ſome experiments, inſtituted 
= with a view to diſcover what degree 


[ann 
of heat is moſt favourable to putre- 
faction. | 
Boerhaave has 4 the degree | 
of 70 as the propereſt for generating 
putrefaction in animal ſubſtances; 
and Shebbeare, the only other author 
I know of who has mentioned this 
ſubject, ſays, that by repeated experi- 
ments. he had found a heat from 70 


to 75 and 80, the true heat for pro- 
ducing weten 


EXPERIMENT II. 


1 filled two four- ounce phials up to 
their narrow necks with human blood, 
freſh drawn from a pretty | healthful 
perſon ; one of theſe phials I ſet in a 
heat which varied between 70 and 74; 
the other I ſet in the above mentioned 
cloſet, where the heat varied between 


36 and go. The blood in the firſt 


phial did not begin to emit any putrid 
ſmell till it had ſtood about 52 hours. 


That in the ſecond ſmelled r 
tn fœtidi in 36 1 | 


As 


As the event of this experiment was 
ſo different from what is mentioned 
by Boerhaave, I repeated it again with 
freſh drawn bullocks blood, not being 
able, juſt at that time, to procure any 
human blood. The blood in the phial 
4 . which ſtood in a heat between 70 and 
= | 74 was become perceptibly fœtid in 
= 48 hours; that in the phial which 
' | food in a heat between 86 and go 
Wo was perceptibly fœtid in 33. Hence 
it would ſeem that bullocks blood 
| becomes ſooner putrid than human 
blood, which may happen becauſe 
bullocks blood abounds more with 
craſſamentum, which is the moſt pu- 
treſcible part of that fluid. 


EXPERIMENT IM, 

I next reſolved to try what would 
happen to ſolid animal ſubſtances in 
the ſame degrees of heat in which the 
blood had been tried. Accordingly, 
two pieces of beef, each two inches 
thick, were laid upon two ſaucers, and 

1 placed the one in the heat that varied 
. between 
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1 
between 70 and 74, and the other in 
the heat that varied between 86 and 
90. The piece in the loweſt degree 
of heat ſmelled very perceptibly fœtid 
in 46 hours. The other in the 
greater degree of heat ſmelled fœtid 
in about 23 hours. This laſt piece 

being kept ſeveral days in the ſame 
place, at laſt became almoſt perfectly 
dry; when I obſerved that the fœtor 
which it had once acquired was much 
diminiſhed, by which it would appear 
that its moſt fluid parts, which were 
now diſlipated by the heat, were the 
parts that had been moſt affected by 

the putrefaction. | 


: E XP E R To ENT IV. 
As J had now ſatisfied myſelf that 


both animal fluids and ſolids became 


ſooner putrid in a degree of heat far 
above that aſſigned as the propereſt for 
bringing on putrefaction by Boer- 
naave, than they did in it, I now re- 
ſolved to ſee whether ſtill greater de- 
grees of heat would not ſtill more 
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numan blood; and for this purpoſe 


put four ounces of it freſh drawn into 
a phial with a narrow neck as before, 
to prevent the evaporation that would 
have happened by expoſing a larger 
ſurface to the air. This phial I placed 


in a ſand heat of 100 degrees; the 
blood in it ſoon after began a ſort 
of inteſtine or fermentative motion, 


never feparated into craſſamentum 


and ſcrum, and began to emit a fœtid 
ſmell in about 18 hours. 
Another phial, containing the ſame 


quantity of freſh drawn blood, was 


placed in the ſame ſand heat, and 


the degree of heat raiſed to 110. The 


appearances in this blood were nearly 
the ſame as in the laſt, and the fœtid 
{mell began to ariſe from it in about 
17 hours. A piece of beef, weighing 
ziv. was laid at the ſame time upon 
the ſurface of the ſand; in about 24 
hours it was become almoſt as hard 
as a piece of horn, and had no putrid. 


ſmell, Another piece of the ſame 


weight, placed at the ſame time on the 


| land heat in a bowl of water, began to 


have 


#8) 


have! a putrid ſmell rather ſoorier than 
the blood, 

This experiment is a prbof of what 
I took notice of before, viz. that the 
degree of heat which will ſooneſt 
of all others bring on putrefaction, 
cannot be poſitively determined, but 
_ muſt vary according to the magnitude, 
moiſture, and qualities of the ſub- 
ſtance made trial of. 

EXPERIMENT V. 

The ſand heat being raiſed to 130 
degrees, another phial containing four 
ounces - of freſh drawn blood was 
placed in it. The appearances in this 
Phial were different from what they 
had been in the laſt; for in this a 
kind of inteſtine motion ſoon began, 
and continued always nearly the 
ſame. The craſſamentum and ſerum 
ſometimes ſeemed to have ſeparated 
imperfectly from each other, and 
again to have united into one maſs ; 
ſometimes a ſort of coagulum feemed 
to be forming on the ſurface of the 
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( 26 J 
blood, and then it would diſappear 
again. After about 16 hours a ſmell, 
different from that of freſh blood, be- 


gan to ariſe from it; but it was not 


perfectly that putrid ſmell that had 
aroſe from the others, but ſomething 
between a volatile, urinous, and Pu- 


trid ſmell. 


A piece of beef weighing ziv. 


which had bcen placed in a bowl of 


water on the ſand heat at the ſame 
time, inſtead of becoming putrid, 
turned hard, and contracted into leſs 
than its original magnitude, and 
ſcarcely gave any bloody tinge to the 


water in which it was infufed. 
Another phial of blood being tried 
in 140 degrees of the ſame ſand heat, 


exhibited ncarly the ſame appearances 
as the laſt, and had alſo a volatile diſ- 


agrecable ſmell, nearly of the ſame 


Kind. 
A bowl of water placed at the ſame 


time in this degree of heat, with Ziv. 
of beef in it, exhibited alſo nearly the 


ſame appearances as the laſt, only the 
beef was a little aver, and the wa- 
| ter 
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ter had full leſs of the bloody « co- 
Jour. 


From all theſe experiments taken 
together, it appears that the degree of 
heat which ſooneſt brings putrefac- 
tion upon animal ſubſtances 1s much 
above 70. But here we only mean 
dead animal ſubſtances; for we have 
hitherto made little or no progreſs in 
diſcovering that degree which proves 
moſt favourable to the putrefaction of 
living ones. Boerhaave, in his at- 
tempt to diſcover this by thutting a 
dog, a cat, and a ſparrow in an oven, 
has made it much greater than that 
which he thought would ſooneſt bring 
it upon dead animals; but the con- 
cluſions he has drawn from this ex- 
periment appear from later diſcove- 
ries to have been founded upon falſe 
principles. 


Although it appears from what hag 
been already ſaid, that putrefaction 

cannot poſſibly happen but at one of 
theſe degrees of heat that are between 
the freezing and the boiling points of 
Fahrenheit s ſcale; and although, in 
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tion beſides heat are preſent. There- 


are abſolutely neceſſary toward in- 


cauſe of it. f 


1 22.1 
ſolids, it will probably happen ſooneſt 
between 9o and 100, and in fluids be- 
tween ioo and 110 of that ſcale, yet 
none of theſe degrees neceſlarily 
bring it on; and a living animal may 
be kept in any one of them that it is 
able to bear, and part of a dead one in 
any one of them, without having any 
tendency to putrefaction, provided 
none of the other cauſes of putrefac- 


fore though it appears from a variety 
of facts, that certain degrees of heat 


ducing and carrying on the proceſs 
of putrefaction. It ſeems plain alſo, 
that no degree of heat can be the ſole 
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CHAP; II. 
of M21 laue whether it 15 abſolutely . 
ſary to auen, ? 


HAT moiſture is a nete 
agent in the proceſs of putre- 
faction, is a fact that has been ſo long 
eſtabliſhed, and appears ſo obvious, 


that it ſtands in need of no experi- 
ments to conſirm it. The doctrine of 
| heat and moiſture being productive of 


crates, and has been corroborated al- 


moſt by every ſubſequent author who. 
has treated of the ſubject. The dry- 
ing of fiſh in the ſun, which I men- 
tioned before, and a variety of other 
natural operations every day going on. 
before us, put the matter er all 


doubt. 


In what proportion the fluid parts 


of any body muſt be to its ſolid parts, 
in order to fit it for becoming putrid, 


* Hi ppocrat, Epidemic, 
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has not hitherto been attempted to be 
determined; nor indeed does it ſeem _ 
a matter of any great conſequence, 
cither with regard to the prevention 
or cure of putrid diſeaſes. It has been 
thought that ſome degree of fermen- 
tation is always neceſlary toward pro- 
1 ducing putrefaction. Whether it is 
1 really ſo, I cannot determine; but it is 
| certain, that ſeveral ſubſtances, con- 
„ diining a proportion of fluid particles 3 
5 : by much too ſmall to allow of any vi- 9 
1 able fermentation, do, without any ö 
T7 ſuch fermentation that we can diſco- 
ver, though by a proceſs perhaps not 
truly putrefactive, loſe their uniting = 
| principle, whatever it is, and crumble 7 
1 as it were ſpontaneouſly into duſt. 
This every one muſt be convinced of, 
who has ſeen rotten wood taken out 
of old buildings or other places, 
where all the ingenuity of art has 
been employed in order to ſecure it 
from moiſture. 

This ſpontaneous kind of powder, 
fo far as I have hitherto obſerved, 
ſcems not to have been the work of a 

| ferment 


| 8 
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ferment and conſequent putrefaction, 
but of an amazing number of animal- 
cula, which prey upon its ſubſtance, 
deſtroy the texture of its parts, and ſo 
reduce it into a kind of duſt. | 

This ſeemingly ſpontaneous reſolu- 

tion of dry bodies, though it has 
effects pretty ſimilar to theſe of putre- 
faction, appears nevertheleſs to be 
widely different from it, being gene- 
rally attended with little or almoſt no 
ſmell, nor poſſeſſing, as far as I can 
diſcover, any power of accelerating 
putrefaction i in other bodies to which 


it is applied, as will appear from the 
following experiments. 


EXPERIMENT VI. 
Three pieces of freſh beef were laid 
upon three china ſaucers. One was 
covered with duſt of rotten wood, and 
the other with duſt of mouldy barley, 
both of which were crowded with 
animalcula; the third was covered 


with ſaw-duſft of freſh wood, in which 
no animalcula could be diſcovered. 


They 


1 
They were all placed together in 4 
warm cloſet, and as near as I could 


obſerve, began all to turn putrid 
about the ſame time. Now had the 
duſt of rotten wood, or of the mouldy 


barley, had any power of corrupting 


animal ſubſtances, the pieces of. 


beef covered with them ſhould have. 


become ſooner putrid than that piece 


in the freſh ſaw-duſt. But as this did 
not happen, it is doubtful whether 
they have any power of accelerating 
putre faction in animal bodies. 


EXPERIMENT VIL 


Having tried whether this vege- 
table matter that had ſuffered a ſpon- 
taneous reſolution, would communi- 
cate putrefaction to animal ſubſtances, 


and found it did not, I reſolved next 
to try whether it would affect vege- 
table ſubſtances. Accordingly having 


got three ſmall turnips, all taken out 


of the ground at the ſame time, I laid 


them upon three ſaucers, covered 
them as in the laſt experiment, and 


let 
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f if 1 
ſet them in a damp warm place, but 
could not diſcover the ſymptoms of 
putrefaction any ſooner in theſe that 
were covered with the duſt of rotten 
wood and of barley, than in that 
which was covered with the freſh 
ſaw-duſt; and hence I concluded that 
this reſolution of dry bodies is a reſo- 
ſolution /ur generis, ſomeway differing 
from the true putrefactive reſolution, 
which does not appear to happen 
without as much moiſture as is neceſ⸗ 
ſary for fermentation. | 

But though moiſture, or in other 
words, ſome degree of fluidity, is ab- 
ſolutely neceſlary in order to fit ejther 
animal or vegetable ſubſtances for 
running into the putrid ferment, yet 
we know not what kind of moiſture 
gives the greateſt prochvity for this 
ferment, Water, in its pure elemen- 
tary ſtate, is, perhaps, not ſuſceptible 
of putrefaction, as appears by diſtilled 
waters keeping very long ſweet and 
tranſparent ; and, perhaps,. could they 
be intirely freed from any heteroge- 
nous bodies, they would keep fo rever. 


But 
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But though water in its pure elemen- 


tary ſtate be, perhaps, not ſuſceptible 


of putrefaction, yet when certain 
proportions of it are added to other 


ſubſtances, it greatly accelerates their 
running into that ſtate, and in other 
proportions hinders their running in- 
to it. Thus, wood upon which water 


is frequently ſprinkled will ſoon rot, 


whereas wood always kept under 

water will remain freſh a great num- 
ber of years. But as it is of no great 
conſequence to know what fort of 


| moiſture it is that ſooneſt diſpoſes ani- 


mal bodies to become putrid, I ſhall 
proceed to conſider the proportion of 
moiſture that ſooneſt diſpoſes them to 
become ſo. 

It is almoſt impoſſible to determine 
the exact quantity of ſolids and e 


in the compoſition of any body; 
order however to attempt to _—_ 


what quantity of fluids was neceſlary 
in order to keep a piece of meat in a 


ſtate fit for becoming putrid, I took, 
four ounces of beef, and having by 
heat evaporated an ounce of its moiſ- 

7 ture, 


1 x 
ture, I wrapped it in a piece of oiled 
ox- bladder, to prevent any further 
evaporation: It became putrid in about 
Jo hours. Another piece of beef of 
the ſame weight, was dried till it had 
loſt an ounce and a half, and being 
wrapped in a bladder- as before, it 
began to tyrn putrid in about 60 
hours: Another, being dried till it 
had loſt about an ounce of its weight, 
hardly ever acquired any putrid ſmell, 
This evaporation to one half was al- 
moſt the greateſt length I could go, 
without making the beef almoſt as 
hard as wood. 
Four ounces of freſh beef was put 
into a ſtrong rag, and ſqueezed pretty 
hard in a ſcrew-preſs; when taken 
out, it weighed Ziii. zi. gr. iii. and 
being wrapped in a bladder it became 
putrid in about two days. 
From this it would ſeem that, in 
proportion to the quantity of moiſ- 
ture contained in any animal or ve- 
getable body, ſo much the ſooner 
does that body putrefy. At leaſt this 
ſeems to take place in ſuch bodies as 
EY are 
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| arc called collide e 1 
fr by the common operation of ſmok- 4 
ing hams, tongues, &c. which, I have 
been told, will not keep ncar fo long 
unleſs they have acquired a certain 
degree of dryneſs. But fordiſcovering 
74 this degree the dealers in thoſe com- 
Ws  -modities have as yet no gertain rule: 
=_ perhaps a rule might be diſcovered 
1 S | by trying their original weight, and 


18 how much of that weight they have 
=_ loſt when they are in the moſt proper 
ſtate for keeping. It is further illuſ- 

trated by the preparation of vege- 

tables for forming a Hortus ſuccus, 
which will not keep unleſs they be 
thoroughly dried. 

Since it appears that a part of a dead 
animal ,putrefies the ſooner the more 
moiſture it contains, it would be cu- 
rious to obſerve, whether a redun- 

dancy of moiſture has the ſame effect 
upon living animals; and whether 
luſty corpulent people, who are 

ſeemingly full of juices, are more 

liable to be attacked with putrid diſ- 

eaſes than thin meagre ones, I have, 

for 


EF 
for ſome years paſt, paid a little atten- 
tion to this matter, but cannot as yet 
determine any thing concerning it. 
Though it would ſeem to me, that 
from the quantity of the juices of any 
animal we can hardly form any idea 
of its greater or leſs proclivity towards 
putrefaction; as every living animal, 
even in its moſt exhauſted ſtate, muſt 
{ill be poſſeſſed of as much as is ſuf- 
ficient for fermentation, which is all 
that is neceſſary towards keeping it 
fir for putrefaction: we muſt rather 
judge from the quality of thoſe juices, 
ſo far as we can diſcover their quali- 
ties; and, in forming this judgment, 
the more crude, watery, and indi- 
geſted, and the leſs animalized theſe 
Juices are, it will, ceteris paribus, be pre- 
ſumable to ſuppoſe the animal the more 
liable to putrid diſeaſes; and this 
coincides with the obſervations of ſe- 
veral of the beſt practical authors, 
who have generally agreed that ſuch 
people as were debilitated either by 
former diſcaſes, low poor living, &c. 
were the moſt ſubject to putrid diſ- 
„„ - . - eaſes, 
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eaſes, and the ſooneſt overcome by 
em. | . 

From the whole of theſe obſerva- 
ions we may conclude, that moiſture 
is, in ſome degree, abſolutely neceſ-— 
ſary to putrefaction both in animals 
and vegetables; but from the method 
of preſerving dead animals and ve- 
getables by exſiccation; no inference 
can be drawn of any utility to the 
living ones, as no attempt can be 
made to preſerve them in that manner. 
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CHAP. IV. 


2 the Hel, of putrid Efftuvia on the Pro- 
© ce[8.07 Putręſaction. 2 1 


FELUVIA may not b 
be divided into four different 
kinds, viz. the animal, vegetable, mi- 
neral, and mixed, which comprehend 
all theſe that can unn affect our 
atmoſphere. 

Animal effluvia may again be ab 
divided into that kind which arifes 
from a number of dead bodies of any 
ſort putrefying in the open air, as 
happens ſometimes on a ſield of battle 
where there has been a great ſlaugh- 
ter; or from the accidental deſtruction 
of locuſts, or other animals which 
multiply in prodigious numbers; 
that which ariſes from the bodies 
of diſeaſed animals by perſpiration, 
ſweat, breath, &c. and that which 
ariſes from their excrements, whether 

they be diſeaſed or in health. 
That the effluvia ariſing front a field 
of battle where there has been great 
| = laughter, | 
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daughter, or from a number of any 
other animals putrefying together in 
a hot country is contagious, although 
ſome have denied it, ſeems neverthe- 
leſs to have been confirmed by the 

experience of all ages“. Dr. Lind 

obſerves, that, at Bencoolen, the diſeaſes 
that always rage violently during the 

month of October, are occaſioned by 
dead fiſh and other animals left by 
the Ganges; and that the unhealth- 
fulneſs of Gambroon ariſes from vaſt 
quantities of little fiſhes left upon the 
ſhore, which ſoon become highly pu- 
trid and contaminate the air f. Livy 
mentions a plague that aroſe from the 
effluvia of dead carcaſes putrefying 
on a field of battlej. And Kircher 
takes notice of ſeveral inſtances of the 
ſame kind having ariſen from locuſts, 
and other animals ſuddenly. deſtroyed, 
and lying till they became n id in 
the open air 9. 


f * Lind's Obſervations. . 
# + Lind's Eſſays on the Diſeaſes incident io Europeans 


N N in hot Climates. 
# . | 1 Liv. Hiſt. Rom. 
® I Kircher de cauſ. et eflect. peſtis. & Ludolf. Hilor. | 


Achiop. | 
Although | 


1 
Although it is a poſſible caſe, that 
this kind of animal effluvia may 
ſometimes produce putrid epidemic 
diſeaſes, yet if we ſeriouſly examine 
the matter, they will perhaps be 
found to happen much ſeldomer in 
this manner than is generally ſup- 
poſed, and then too, only in the 
warmer and leſs ventilated parts of 
the world: For it ſeems evident from 
the nature of a mountainous, and con- 
ſequently well ventilated country, that 
hardly any quantity even of the moſt 
putrid effluvia, can hurt the health of 
the inhabitants, as it never can hang 
long enough in the air to be exalted 
into a proper degree of virulence, 
but is generally ſoon diſperſed by 
ſome ſudden guſt of wind“. 
This obſervation ſeems exactly to 
quadrate with the experience of all 
the northern nations, and more par- 
ticularly with that of Britain, where 
we deſtroy more animals to feed our 
luxury than any other nation, and yet 
But no kind of putrefaction i is ever heigbrened in 


theſe European countries, to a degree capable of _ 
Jueing the true plague, Mead on Peft. | 


D 2 5 never 
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never find any putrid epidemic taking 


its origin from the ſteams ariſing from 
their blood, inteſtines, and other offal ; 


though were it to lie expoſed near the 
torid zone in the ſame. manner as it 


does with us, it would perhaps prove 
the ſource of numberleſs calamities. 

But though the northern countries, 
both on account of their coldneſs and 
of the violent winds which often 
ſwcep ſo impetuouſly over them, be 
pretty much exempted from the 
eſſects of contagious effluvia ariſing 
from putrid animal matter, we are 


not from thence to infer that no part 


of the world can ſuffer by this efflu 


via, For we who inhabit the colder 


and more fterile climes, can hardly 
form any adequate idea of the amaz- 
ing fecundity of earth, ſea, and air, 
in ſome of the warmer ones, where 
reptiles, inſets, and a variety of other 


animals, multiply, die, and putrefy in 
ſuch ſurprizing numbers. 


When, therefore, theſe amazing 


multiplications happen, as 1s fre- 


quently the caſe, to be accidentally 
F en 


E 

deſtroyed in a warm climate, almoſt 
wholly overgrown with wood, and 
extended for many leagues into a 
level, where an uninterrupted calm 
almoſt perpetually reigns, the efflu- 
via ariſing from ſuch carnage and de- 
ſtruction remains undiſturbed in the 
atmoſphere till it is exalted by the 
heat of the ſun into a proper degree 
of virulency for contaminating the 
ſurrounding objects, from one of 
which it is propagated to another, till 
at laſt it ſpreads to a conſiderable 
diſtance ; and hence the infalubrity 
of the air in the proximity of putrid 
animal matter in hot. countries ap- 
pears to ariſe *. 

Though we have no inſtance of any 
quantity of putrid matter ever having 
contaminated our northern atmo-—- 
ſphere, yet we are too well aſſured 
that it has often contaminated parti- 
cular bodies, which have either come 
into actual contact with, or approach- 
ed too near it. We are likewiſe con- 
vinced, by many experiments, that a 

Vid. J. Leo. Hiſt. Afric. 
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E 
piece of meat ſuſpended over a piece 
of putrid animal fleſh will ſooner ſpoil 
than another that is ſuſpended in the 


open air. On theſe accounts, there- 
fore, though we have no great reaſon 


to dread à putrid contagion being 


univerſally diſſeminated through the 


atmoſphere of our country, yet we 
ought cautiouſly to beware of parti- 


cular ones, which have often proved 
deſtructive, not only to inattention and 
temerity, but ſometimes alſo to the 
Fgreateſt caution and prudence. 


But leaving this ſubject, let us pro- 


ceed to the perſpirable matter, which, 
that it has a ſeptic power, will appear 


from the following experiments. 


EXPERIMENT VIII. 


Two pieces of beef of an equal 
weight were wrapped, one of them 
in a piece of linen rag thoroughly 
moiſtened with the ſweat of a healthy 
perſon, the other in a piece of rag 
wet with pure water: They were 
then both laid in the above-mentioned 

" Glolet- 
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cloſet. The piece that was wrapped 
in the ſweaty rag began to putrefy 


three or four hours ſooner than the 
other. 


I have not hitherto had conve- 


nience for making any trial of this 
kind with the ſweat of a diſeaſed per- 
ſon; but if the ſweat of one in good 
Health have a ſeptic power, as ſeems 
to appear from this experiment, that 
of a perſon even in the {lighteſt diſ- 
temper will have, perhaps, a ſtill 
greater one. What muſt we then ex- 
pect from the ſweat of one already 
labouring under a diſeaſe, where the 
whole maſs of humours have run in- 
to a diſſolved and putrid ſtate? | 
That the breath of healthful people 
has a conſiderable ſeptic power | have 
already endeavoured to prove in ano- 
ther place“, and therefore ſhall not 
repeat any thing concerning it here ; 
but only remark, that ſince even the 
breath of healthful people has a ſeptic 


power, what have we not to fear 
3 | 
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fen that of ſuch as are afflicted with 


putrid diſeaſes. I would therefore 
caution all people againſt expoſing 


themſelves to the ſteam or breath of 


a diſeaſed animal body, and particu- 
larly if the diſeaſe be of the putrid 
kind. Againſt ſhutting themſelves 


too cloſely up in a room with ſuch 


an one, for in this caſe the whole air 
of the room is ſoon filled with the 
morbiſic particles continually flying 
off from that body, by which any 
perſon” in it runs the greateſt riſk 
of being attacked with the diſeaſe of 


the patient he is attending. 


Several, both ancient and modern 
writers, in enumerating the various 
cauſes of the putrid dyſentery and 
fever, which ſo frequently attacks 
armies that are cncamped in rainy 


| ſeaſons, and towards the beginning of 


winter, have reckoned the effluvia 
ariſing from the privies as one of the 


moſt active and virulent, 


Doctrines that have been handed 5 
down to us from our angeſtors 
through a long * of genera- 

tions, 


14 1 
tions, deſerve at leaſt a ſerious conſi- 
deration, and ought not to be explod- 
ed till we are convinced of their 
falſity by obſervations and experi- 
ments. The following experiments 
therefore were tried with a view to 
diſcover whether the fœcal matter 
had any ſeptic or contagious power. 


EXPERIMENT IX. 


A piece of freſh mutton was ſuſ- 
pended in the ſteam ariſing from a 
neceſſary-houſe, and another piece of 
the ſame weight hung over a baſon of 
pure water, which ſtood on the floor 

of the ſame neceſſary-houſe. The 
piece ſuſpended in the ſteam of the 
neceſſary-houſe remained ſweet two 
days after the piece over the pure 
water had begun to putrefy, It was 

then loft by accident. 


EXPERIMENT x. 


A freſh raddiſh was let down by: 2 
pack-thread into the ſame fœcal mat- 
ter, and remained there all night; on 


being 


tet 


being taken up in the morning it was 
changed into a dark green colour. 
From theſe experiments, as well as 

from the ſmell of putrid excrement, 
it ſeems pretty evident that it contains 
a conſiderable quantity of volatile 
alkali, which the learned Sir John 
Pringle has in ſeveral of his intereſt- 
ing experiments plainly proved to be 

an antiſeptic“. And this being the 
caſe, I cannot ſee how excrement can 
be reckoned one of the cauſes of ſuch 
diſeaſes as are of a putrid nature, and 
which muſt conſequently derive their 
origin from a putrid cauſe. 

But ſhould we allow that the fœcal 
matter has ſome degree of ſeptic 
power, we cannot even then with any 
appearance of reaſon conclude from 
_ thence that it ſhould be more pro- 
ductive of putrid diſeaſes in camps 
than in crowded cities, eſpecially 
when we conſider that it is always at 
ſome diſtance from the lines, and re- 
gularly covered up with earth every 
two or three days; whereas in ſeveral - 
* Experiment iii. Appendix. . 
„ crowded 


(6s) 


crowded cities it is ſhamefully thrown 
out into the open ſtreets. | 

After a putrid dyſentery has once 
broke out in a camp, it is poſſible 
that the effluvia of the privies may 
contribute to ſpread the contagion ; 
but how it ſhould firſt produce the 
| diſeaſe before any dyſenteric excre- 
ment be lodged in the privies, is 
neither agreeable to reaſon nor the 
experiments juſt . now related; and 
more eſpecially in a northern climate, 
where, as I have already obſerved, the 
atmoſphere is not eaſily contaminated 
on account of the conſtant an 
tian, 
What has ties already obſerved 
concerning putrid excrement, intirely 
ſuperſedes the neceſſity of adding 
much with regard to putrid urine, as 
they are much of the ſame nature. 
The ſteam however ariſing from the 
latter ſeems to be conſiderably more 
_ antiſeptic. than that ariſing from the 
former, according to ſeveral trials 
which I have made, and which would 
be ſuperfluous | to mention in this 
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place, eſpecially as the ſame thing 


was obſerved by Sir John Pringle *, 
who in his ſecond experiment ſays, 


that upon finding in urine a much 
greater quantity of volatile ſalt, and 
that more eaſily ſeparable than in any 


other humour; and that ſtale urine is 
the leaſt noxious of putrid animal 
ſubſtances, ſo far from dreading the 
volatile alkali as the deleterious part 
of corrupted bodies from this inſtance, 


we may rather infer it to be a ſort of 


corrector of putrefaction. 
From the whole, therefore, of White 


has now been obſerved concern- 


ing animal effluvia, this concluſion 
will naturally follow: That while a 


number of carcaſes of any kind are 


putrefying together, they may conta- 
minate an atmoſphere that is calm, 
warm, and moiſt; that this contagion 
may be propagated from one body or 


perſon to another by contact, breath, 


ſweat, putrid dyſenteric ſtools, &c. 


but that in an atmoſphere without 


* Appendix to the Obſervations, &c. | + 
| theſe. 


. 
theſe requiſites, a contagious prin- 
ciple diffuſed in this or any other 


manner, will either be ſoon intirely 


diſperſed by the winds, or meeting 
with no fomes to cheriſh it, will be- 
come gradually weaker and weaker, 
till at laſt it loſe all power of doing 
any harm. | 


.CHAP. 


„„ 


CHAP. v. 


Of vegetable Putrefattion ; whether con- | 
| tagious ? 


4 EVERAL authors of no ſmall 
| credit have alleged that putrid 
3 vegetable effluvia was the cauſe of 
if intermittent and malignant diſtem- 
pers. Dr. Lind obſerves, that the 
Engliſh caſtle at Whydaw 1s reckoned 
more unhealthful than the neigh- 
bouring places, as the ſea breezes in 
coming to it always paſs over an in- 
conſiderable brook of water which 
produces ſome aquatic plants always 
covered with a putrid ſlime“. And 
Lanciſus, in ſeveral parts of his | 
works, blames the effluvia ariſing 
from ſteeped flax and hemp for being 
productive of what he calls a camp 
r. f 


* Eſſay on the Diſeaſes incident to Europeans, &c. 


+ Nihilominus propter cannabis præcipue macera- 
tionem que multis abhinc annis propius illam urbem, | 
quam olim, fieri, cœpta fuit. Ab Auguſti principio ad 

exactum uſque Septembrem adeo infeſtus evaſit, ut per 
ca tempora multos cives et læſerit et n Lanciſ. 
de nox. palud, Muv. | 
It 


E 


It is not my buſineſs here to en- 
quire how far putrid vegetable efflu- 
via may be hurtful to animal life; 
either, perhaps, by rendering the air 
unfit for the purpoſes of reſpiration, 
or by other methods which we are 

poſſibly ſtill leſs acquainted with, All 
that 1 propoſe is an attempt to ſhew 
whether this effluvia be a ſeptic or an 
_ antiſeptic; which I ſhall do by a few 
ſimple experiments. But before I 
proceed to theſe I muſt beg leave to 
obſerve, that it has been much liti- 
gated whether putrefaction be the 
ſame in the living and the dead ani- 


mal; and after all, the matter remains 


ſtill doubtful, and what I am by no 
means fit to determine ; tho' I cannot 
help thinking, that at leaſt they muſt 
be pretty nearly allied to each other; 
for we are aſſured by. facts, that a 
putrefying dead animal, ora partof it, 
can communicate a putrid diſeaſe to 
a living one *. 


4 Sir John Pringle, Obſervat. Journal de la con- 
tagion à Marſcilles. Summonte Hiſtor. di Napoli. 
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In- theſe caſes then the putrid dead 
ſubſtance is the proximate cauſe of 


the diſcaſe; but we know no fact by 
which it is proved that any antipu- 


treſcent ſubſtance has been the proxi- 
mate cauſe of a diſeaſe of the ſame 


nature. 


But further; it would ſeem that tlie 


moſt learned and intelligent of our 
modern phyficians have conſidered 
them in the ſame light; as they have 


always combated putrid diſtempers in 
the living ſubject, by ſuch things as are 
found moſt antiſeptic when applied to 


the dead one, as camphire, bark, &c. 


And laſtly, putrefaction is not only 
communicated from the dead to the 


living animal, but alſo from the liv- 


ing to the dead one; for a piece of 
meat ſooner putrefies that has been 


| breathed upon by a perſon who has 
| diſeaſed lungs and a bad breath, than 


another of the ſame weight that has 


been breathed upon for the ſame 


time by a ſound perſon; and the 
ſanies of a putrid ulcer applied to a 
piece of meat will make it putrefy 

ſooner 


3: L 49 1 
ſooner than another piece of the ſame 
weight to which no ſuch ſanies has 
5 been applied. 

But be this as it will, I know no 
author who has affirmed that any 
thing which is not ſeptic can com- 
municate a putrid diſeaſe; and there- 
fore, if it ſhould appear that neither 
the infuſion nor effluvia of putrid 

vegetables is a ſeptic, though we may 
perhaps juſtly accuſe a putrefying 
- maſs of them as the cauſe of a va- 
riety of other diſorders, yet we ought 
to be cautious how we accuſe it as the 
_ cauſeof putrid ones, 


EXPERIMENT XI. 


Six ſmall pieces of mutton, weigh- 
ing two drachms each, were put into 
ſix tea-cups. The cups were filled 
up with pure water, and numbered 
1,2, 3, &c. Into number firſt was pu 
onedrachm of freſh leaves of achillza 
_ millefolium; into number ſecond, 
one drachm of the leaves of the prunus 
ſpinoſa; into number third, one 
drachm of hypericum; into number 

| E fourth, 


004-4 ee 

. oy 6a. a 

eee eee N "3h 
tl W 7 In 
eee 


ä 3 


+ {ae 8 r n 0 Te ds es 4 1 "x 1 * £56 2 — Dns 
2 ak wy) 886 S ee 8 — — Us ES: e ee eee 8 = bs 
Ka * b — r * 2 * * N e 3 HA þ A * 


. Ve. 
322 


1 © 1] 
fourth, one drachm of taraxacum 
leontodon; into number ſifth, one 
drachm of lactuca; into number ſixth, 
one drachm of althza officinalis. A 
ſeventh cup was filled with pure wa- 
ter, and two drachms of mutton put 
into it, which was deſigned as a 
ſtandard. 

They were all ſet together in a 
warm cloſet at 12 o'clock mid-day. 
The day following they were exa- 
mined at the ſame hour, when the 
mutton in the pure water had fairly 
got the putrid ſmell, and tinged, the 
liquor around it with a bloody colour. 
The water in all the other cups was 


_ alſo tinged a little, but in none of 
them nearly ſo much as in this, and 


number ſixth only was juſt beginning 
to have a little of the putrid ſmell. 

When they had ſtood 48 hours they 
were again examined. The waterin all 
of them was now become more bloody. 


The ſtandard cup ſmelled conſiderably 


more fcetid than the day before, and 


number ſixth hardly ſmelled better 


than it. All the others ſeemed nov to be 
nearly 


if 
neatly in the ſame ſtate as the ſtan · 
dard had been in at the end of 24 
hours; only number firſt and number 
third rather ſmelled ſomewhat leſs 
fœtid. But, as the whole of them 


were fairly become nn they were 
thrown out. 


EXPERIMENT XII. 


As it appears from the laſt experi- 
ment, that freſh vegetables have but 
a ſmall degree of antiſeptic power 
when they are put into the water at 
the ſame time with the meat which 
they are intended to preſerve, I 
made a ftrong infuſion in water of 
cach of the above-mentioned vege- 
tables, and kept all theſe infuſions a 
month, by which time they were 


become highly putrid, and {meticd 
diſagreeably. 

In this ſtate their various antiſeptic 
powers were compared with that f 
pure water, and found to be as fol- 
| lows. The infuſion of achillæa mil - 
* lefolium 
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lefolium preſerved meat 12 days 
lon ger than pure water. . 

An infuſion of the leaves of the 
prunus ſpinoſa preſerved it 17 days 
longer than water. 

An infuſion of bypericum pre- 
ſerved it 16 days longer than water. 
An infuſion of taraxacum leon- 

todon preſerved it 20 days longer 
_ than water. 

An infuſion of lactuca preſerved i it 
11 days longer than water. 

And an infuſion of althza officina- 
lis preſerved it 15 days longer than 

water. 

Infuſions of ſeveral other vegetables 
were tried; but when the vegetables 
were put into the water at the ſame 
time with the fleſh, few of them pre- 
ſerved it above 24 hours longer than 
water. When the fleſh was put into 
an infuſion already become putrid, all 
of them preſerved it much longer. Se- 
veral of the laſt- mentioned trials 
were likewiſe repeated; and though 
the times which the infuſions then 
7 preſerved 


L383 

preſerved the fleſh varied in ſome a 
few days from what I have ſet them 
down above, yet they all kept pretty 
nearly to what is there related, and 
the difference might perhaps ariſe 
from the different ſtrength of the laſt 
infuſions, which were all made with- 
out weight or meaſure; or it might 
ariſe from the variation of the 
weather, and other accidental circum- 
ſtances. 

By the foregoing experiments 1 
had aſcertained that vegetable infu- 
ſions, after they had grown putrid, 


were ſo far from being ſeptic, that 


they were even of a contrary nature. 
1 reſolved next to try whether a putrid 
vegetable ſubſtance could communi- 


cate putrefaction to a freſh animal 
one. | 4 


EXPERIMENT XIII. 
With this intention, I reduced a 
quantity of cabbage leaves to a pulp 

in a mortar, and ſet them in a warm 
place to putrefy. A bowl of ftraw- 
berries was likewiſe ſet along with 
E * | them, 
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them. When both the cabbage 


leaves and ſtrawberries had under- 
gone a fermentation, and naw diſ- 


covered by their ſmell that they were 
in that ſtate in which vegetables are 
laid to be putrid, I put a bit of mutton 
into each of them, and covered it 


over with the pulp. Another bit was 


put into a bowl of water for a ftan- 
dard, and they were all ſet together 


in a warm cloſet. Ihe piece of mut- 
ton in the water had evidently turned 


putrid and tinged the water red in 


one night. Both that piece which 
was in the pulp of the cabbage, and 
that in the pulp of the e erries, 


were kept three weeks, and nd 


perfectly ſweet, and hard, as if they 
had been ſalted. The bowls were 


then overturned, and their contents 
lot by accident. 


From theſe exper iments it. appears, 


that neither the putrid ſubflance, 
nor the watery infuſion of vege- 


tables, 1s ſeptic. Let us therefore 


procced to examine putrid vegetable 
ellluvia. 


E XP E- 


ped. 


I 
EXPERIMENT XIV. 


Two or three handfuls of different 
herbs, were put all together into a large 
tin decanter fullof water. After this in- 
fuſion had been kept about ſix weeks, 
vas become fæœtid, and crowded with 

animalcula, I ſuſpended a piece of beef 
in the mouth of the decanter, ſo as to 
come as near the ſurface of the liquor 
as poſſible without touching it; and 
another piece in the mouth of ano- 
ther decanter of pure water, in the 
ſame manner. This laſt piece began 
to putrefy in about 30 hours; the 
other was perfectly ſweet for ſix days, 
and then began to ſmell a little; but 
ſoon after grew ſo dry, that any fur- 
ther progreſs which the putrefaction 
might have made was thereby ſtop- 


This experiment was ſeveral times 
repeated, with little variation in the 


circumſtances from what I have now 
mentioned. 


I was therefore fully ata by 
what 1 is above related, that there was 


E 4 nothing 


3 een 


nothing ſeptic either in the infuſion, 
putrid ſubſtance, or effluvia of pu- 
trid vegetables; and on that account 
thought it would be ſuperfluous to 
1 endeavour to demonſtrate it more 
4 fully by further trials. 
3 I did not expect that an infuſion of 
= vegetable matter turned putrid would 
haave been more antiſeptic than a re- 
cent one, and ſuſpected at firſt that 
ſomething acid or alkaline might 
have been generated during the fer- 
mentation of the vegetable; but upon 
trial I could diſcover neither. 
A ſtrong vegetable infuſion, which 
ſmelled extremely ill, and was taken 
from the decanter over which the 
meat in the laſt experiment had been 
ſuſpended, did not grow turbid by the 
addition of corroſive ſublimate. 
It did not change the colour of 
ſyrup of violets, but only made it a 
little leſs tranſparent; which I ſuppoſe 
was owing to the black colour of the 
x liquor poured into it. 
7 It did not efferveſce with the mineral 
F nor vegetable acids. : 
18 Finding 
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Finding this to be the caſe, I ſuſ- 
pected that it had undergone a ſort of 
vinous fermentation. But, on compar- 
C ing the rapid progreſs of the fermen- 
tation which had taken 2 in this 
infuſion *, with the flow fermentation 
that generally takes place in the pro- 
duction of vinous liquors, I was 
inclined to doubt of this alſo; eſpe- 
_ cially when I conſidered, that in this 
fermentation a fœtid ſmell had be- 
gun to ariſe about the fifth or fixth 
day, and that no ſuch ſmell ariſes 
neither during the time of, nor after 
the vinous fermentation. But, what- 
ever be the cauſe of this antiſeptic 
power in putrid vegetable infuſions, 


tit is certain that they are poſſeſſed 
of it. Without endeavouring there- 


fore to determine the cauſes, it is 
ſufficient for my purpoſe to have aſ- 
certained the fact, which, if I am not 
much miſtaken, will hold pretty uni- 


verſally through che whole vegetable 
kingdom. 


-Þ This fermentation only laſted about ten days. 
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CHAP. VI, 


| of mineral Efluvia ; whether produftive 


of uy 2 Diforers? ? 


"HERE are a great variety of 
minerals generated in the 
bowels of the carth, and ſome of 
theſe are the natural productions of 
almoſt every country, inſomuch that 


there is hardly any kind of carth 
or ſtone that does not contain ſome 
ſhare of them. But in this ſtate of 


mixture with other bodies there is 
generally a ſmall portion of them only 
expoſed upon the furface of the earth. 


That part of them which is ſhut up 


in its caverns cannot ſend out any 
effluvia; and that part of them which 


is expoſed on its ſurface is generally 


fo blended with, and inveloped in 
other matter, that it can ſend out lietls 
or no effluvia. 


For theſe reaſons, though 


f effluvia has no great chance of prov- 
ing hurtful to any great number of 


the 


© W- 1 
the human race; yet there are par- 
ticular employments, and even ſitua- 
tions, which are peculiarly obnoxious 
to it. Such are miners, and others 
who, though not actually employed. 
in working the mines, are ſettled in 
the neighbourhood of them. 

It has been always obſerved, that 
miners, whatever metal they .dig for, 
ſeldom live ſo long as other people. 
This may perhaps be owing to the 
mephitic air they ſo often meet 
with, which, though it agree in ſe- 
veral properties with the air of the 
_ atmoſphere, is, nevertheleſs, found 
by fatal experience to be totally unfit 
for the purpoſes of reſpiration. Or, 
ſuppoſing that they ſhould not meet 
with mephitic air, yet the damp ſub- 
terraneous places, in which ſo much 
of their time is ſpent, muſt inevitably 
contribute to ſhorten the duration of 
their exiſtence. But, beſides theſe 
cauſes, there are ſeveral of the mine- 
rals, as cobalt, and all the others that 
contain arſenic or mercury, whote 
effluvium is exceedingly hurtful to 

the 
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the conſtitution. But, whether even 


theſe, though the moſt noxious kind 
of minerals, arc productive of putrid 


_ diſeaſes, is much to be doubted. 


Thoſe people who work much 
in mercury are generally lean, ema- 
ciated, and often die of conſump- 


tions and aſthmas. They have alſo 


frequently rotten teeth and gums; 


which laſt complaint would make 


one ſuſpect that mercury had ſome- 
thing ſeptic in its nature. But I do 


not recollect to have met with any 
account of putrid malignant diſeaſes 


having deſtroyed more miners than 


other people, when they happen- 


ed to attack thoſe countries where 
mines were ſituated. Nay, Linnæus 


mentions a plague being ſtopped in 


Muſcovy by mercury“. 


Fallopius obſerves, that ſuch as 
work in quick-ſilver mines ſeldom 
live above three or four years; that 
they are generally afflicted with pal- 


ies, vertigos, and other diſcaſes of 


* Ameenitat, Academ, 


the 


E 

the nerves; that thoſe who work in 
lead mines are liable to paralytic 
_ diſorders, gripes, colics, and other 

complaints of the bowels t; but does 
not inſinuate that they are more 
liable to putrid diſorders than other 
people. 
I do not chuſe to dwell long upon 
this ſubject, as I never had an oppor- 
tunity of living in the neighbourhood 
of mines, nor of obſerving the diſeaſes 
of miners. I ſhall therefore conclude 
with obſerving, that, though mineral 
effluvia may be a prediſpoſing cauſe 
of putrid diſeaſes, by weakening 
the conſtitution and making it more 
liable to be overcome by contagion; 
yet I find no good authority to ſuſ- 


pect that it can ever be the proximate 
- Olle. | 


F Fallop, Opera. 
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CHAP. VII 


; 07 mixed Effluvia ; ; whether ſeptic or 
antiſeptic? | 


1 NDER the head of mixed cf- 
| fluvia, I comprehend that ariſ- 
ing om marſhes, lakes, and ſtagnat- 
ing waters of all kinds, and from 
every other place where a variety of 
different ſubſtances are purrerying to- 
gether. 
The chief ingretliente which conſti- 
1 tute putrid marſhes and lakes, are 
11 generally either animal or vegetable 
ja [ Matter mixed with the water, There 
1 is ſeldom any thing mineral in 
#1] this compoſition; but, without it, the 
1 two former are ſufficient to give that 
on diſagreeable ſmell to theſe lakes 
which always ariſes from them in 
warm weather, and which, as it has 
always been reckoned a ſign of putre- 
faction, gives birth to the opinion of 
5 their being reckoned the cauſe of 
putri id intermittents, dyſenteries, &c. 
3 | : _ = _  Pllo- 
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Philoſophers in all ages have with 
no ſmall eagerneſs endeavoured to 
diſcover the cauſes of every natural 
phenomenon, and more particularly 
of thoſe which happened moſt com- 

monly, and in which they were moſt 
intereſted. And, as we are all deeply 
intereſted in any thing that affects 
health, the cauſes of diſeaſes have in 
every age been inveſtigated with a 
peculiar attention. But, as the ſecret 
ſprings which move and actuate the 
healthful body are infinitely removed 
beyond the ſphere of our knowledge; ; 
ſo the cauſes which diſorder it are 
often alſo either involved in inextri- 
cable difficulty, or ſo perplexed and 
complicated, that all the attainments 


We have hitherto made in ſcience are 


not able to aſſiſt us ſuthciently to un- 
ravel them. 


To this perhaps it is owing, that, 
in endeavouring to account for epi- 
demic diſorders, we lay hold of everx 

diſtinguiſhable difference which we 


can diſcover in the air, or ſituation f 


places that are attacked, from thoſe 
that 


14 1 | 
thatare free ; and ſometimes, without 
duly examining and conſidering theſe, 
conclude that we have diſcovered the 
cauſe of a diſeaſe, which is perhaps 
only known' to the great Author of 
, tr 
Ihhus, if an epidemic diſtemper rages 
in a camp or village, and this camp 
or village be in the neighbourhood of 
a fœtid marſh, this marſh, as being 
moſt obvioutly different from any 
thing obſervable near the place, is 
immediately fixed upon as the cauſe 
of the diſtemper. I do not mean by 
this to aſlert, that the effluvia of a 
putrid marſh may not be unwhole- 
ſome, that it may not cauſe diſeaſes 
of various kinds; but I am far from 
thinking that it can be the cauſe of 
thoſe putrid ones for which it has 
been ſooften accuſed ; and I am even 
inclined to doubt of its inſalubrity in 
any reſpect, when I conſider that, 
when an army encamped in the 
neighbourhood of a marſh continues 
healthy, no notice is ever taken of 
ſuch a marſh having been there: 

ä Whereas, 


t 6s J 
hrhercas, when ſickneſs, begins to 
__ if there be any marſh near, 
it is immediately fixed upon as the 
cauſe. That this is frequently the 
caſe, appears from the relations of 


ſeveral military gentlemen with 


whom I have converſed on the ſub- 
ject, who, upon being deſired to recol- 
lect the ſituations of the camps in 
which they had been; and the' general 
ſtare of health they enjoyed in ihem, 
have remembered to have lain in the 
proximity of ſeveral marſhes where 
they were attacked with no epidemi- 

cal diſtemper; and, on the other hand, 
to have been attacked with ſuch diſ- 
tempers when they were not near mw 
marſh. | 

But, leſt I hol vs. thought to 
have ſaid too much upon this ſubject 
without giving any reaſons in ſupport. 
of my opinion, I ſhall now relate a 
few experiments upon the marſhes 


in the neighbourhood of this MP: | 
(Edinburgh). 
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EXPERIMENT xv. 


1 cauſed a baſon to be Glled with: 
ſome of the moſt fœtid part of that 
marſh called the North-Loch “. Over 
this ſtinking matter I ſuſpended a 
piece of beef, ſo as almoſt to touch 


its ſurface, and another piece of the 


ſame weight over a baſon of pure 
water. On the third day, the piece 
over the pure water began to ſmell 
fœtid, but that over the marſhy 


matter was ſtill ſweet. They were 


both however by this time beginning f 


to dry, and continued to do ſo in ſuch 
a manner, that all further progreſs 
was thereby put to that putrefactive 


proceſs which had abend en in 


7 one of them. 


„The North-Loch lies in a hollow upon the north 
ſide of Edinburgh, and receives not ooly a great part of 
the filth of that city, but has likewiſe upon its banks 


the ſlaughter-houſes, where almoſt all the cattle uſed by 


the inhabitants are killed, 


EXPE- 


[ & Þ 
EXPERIMENT. XVI. 


Not being able to draw any + 
ſive inference from the laſt experi- 
ment, as the bits of fleſh made uſe of 
dried ſo faſt, I took ſome pure water 
and diluted with it as much of this 
marſhy matteras filled a large tea-cup: 
Into this I put two drachms of; freſh 
mutton,and the ſame quantity into an- 
other cup of pure water for a ſtandard. 
The cups were both placed together 
in the outſide of a ſouth window. 
The mutton in the common water 
ſoon began to tinge it of a bloody 
colour, and in about 24 hours a fœtid 
ſmell aroſe from it. The marſhy 
matter at this time was neither altered 
in the leaſt from its original colour 
nor, ſmell, and the mutton contained 
in it was perfectly ſweet, | 

At the end of 48 hours the mut- 
ton in the common water had be- 
come conſiderably more putrid, and 
ſmelled more diſagreeably than it 
had done the day before. That in 
the marſhy matter only ſmelled of 


F 2 - the 
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the marſh, and, when it was waſhed 

off, ſmelled perfectly ſweet. 
The third day F: took the mutton 
out of both the cups, waſhed each 


piece well with pure water, and found 
the piece that had lain in the marthy 


matter ſtill ſweet; the other, tholch 


leſs fœtid after the waſhing, ſtill had 
an ill ſmell, and had loſt much of f its 
ſolidity, - $5 
After fix days more e they were taken 
out again, and waſhed as before. The 
Piece that had lain in the marſhy 
matter was {till ſolid, but began now 
to have a ſmall degree of the putrid 
ſmell. The other piece was highly 
putrid and almoſt reduced to a jelly. 
That which had lain in the marſhy 
matter from this time began alſo to 
diflolve, but much more ſlowly than 
the other, and never acquired a ſtrong 
putrid ſmell, nor ever altered the li- 
quor in which it was infuſed from its 
Fan colour. 


Ex PE- 
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"EXPERIMENT XVI. 


A the aſt experiment had Fes 
that the marſhy water had:;a-canfir 
derable antiſeptic-power, I determined 
to try once more the effects of the 
effluvia ariſing from it; and for; this 
purpoſe two pieces of beef of an equal 
weight were again ſuſpended, one 
over a baſon of marſhy matter diluted 
as in the laſt experiment, and the 
other oyer a baſon of pure wator, 
Both the baſons were now ſet in a 
damp place, to prevent the haters] 
meat from drying before the  putre+ 
factive proceſs could come on. The 
piece over the marſhy matter did not 
begin to putrefy all; "we _ after | 
the Ae eee 
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EXPERIMENT xv.” 


Having by theſe eats ſatisfied. 5 
ſelf concerning the antiſeptic power 
of this marſh, i. e. the North Loch. ; 
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and the effluvia ariſing from it“, I 


next got ſome of the putrid water 
from a ditch in the Meadow +: hav- 
ing filled a tea-cup with it and ano- 


ther with' pure water, I put a bit of 


mutton into each cup, and ſet them 
together 1 in the open air. The mut- 


ton in the pure water began to putre- 


fy in about 36 hours. At the end of 


three days, that in the marſh water 


was quite ſweet. On the fifth day it 
was taken out, waſhed carefully with 
pure water, and found perfectly 
ſweet. That in the pure water was 
now become intolerably fœtid, and on 


5 chat account ir was thrown away. 


4: ie 


od 


Ab Wa is a e tannery. upon the — of he 
North Loch, and large quantities of bak bark thrown 
aut into it, it was objected to the above-mentioned expe- 
rimenis by an ingenious gentleman, that the antiſcptic 
power of its water might proceed from this bark, Ta 
ſee whether this was the caſe, I repeated the experi- 
ments, and tried ſeveral more, with the water of this 
loch taken from a ditch/on a higher gronnd than where 
the bark Jay, and to which no part of its virtues could 
ever come, and found that this water Was as antiſeptic 
as the former. 

＋ The Meadow is à piece of low: ground on the 
ſouth ſide of Edinburgh, drained by ditches, which ia 
the ſummer contain in ſome Places an extremely putrid 


The 


ſtagnating water, 


x 4 My 1 
The ſeventh day the mutton in the 
marſh water was waſhed again, and 
found as freſh' as before. When 
it had lain in it about fix weeks, it ſtill 
continued perfectly ſweet, and the 
liquor around it of the ſame ſmell 
and colour as at firſt. After two 
months, things were exactly the ſame. 
The mutton was then thrown out. 


7 f 


EXPERIMENT XIX. 


some water was taken out of a 
gravel pit in which ſeveral dead dogs 
and other animals and vegetables 
were putrefying. This water, while 
in the pit, was over- grown with 
a green cruſt, and crowded with 
animalcula, many of which were 
obſervable by the naked eye, and 
myriads which eſcaped the naked eye 
were eaſily detected by the micro- 
ſcope. It had, however, little or no 
putrid ſmell. 

A piece of freſh mutton. was put 
into a gallypot, an and ſome of this water 
poured over it; and another into a 


F. 4 1 
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gallypos, which contained only pure 
water. They were both expoſed to the 
ſun. The piece in, the pure water 
degan to putrefy the ſecond day: 

that; i in the gravel- pit water did not 
begin to putrefy till che fifth, 

On repeating this experiment, the 
piece of mutton in the gravel-pit 
water did not begin to putrefy till the 
eighth day; that in the pure water 
began, to do ſo 8 the cloſe of 


WP 41 


the ſecond. 
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KRI NT xx. 


a ee of freſh mutton was. put 
into ſome water taken from a marſh 
between the Abbey of Holyroodhouſe 
and Saliſbury rocks, and another into 
pure water: They were both ſet on the 
outſide of a window, as before. Towards 
the end of the ſecond day, the mutton 
in the Pure water bores oe to 7 aer 


2 T þis _ is in ſome W ſonia, heiog 
| a 8 for the filth thatruns from the ſouth Gde 5 
the 1 ord other ow bl the lüb. 
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fœtid; on the ſixth, that in the marſh 
watcr, ſeeming perfectly. ſweet, Wag 
taken out and carefully . waſhed, to 
prevent any deception; when it. was 
found not only intirely free from any 
ill ſmell, but likewiſe as ſolid as if it 
had been in ſalt brine; although it 
was now warm and ſometimes moiſt 
weather, being the latter end of July 
and beginning of auguſt. . 
This piece did not begin to loſe its 
ſolidity till it had ſtood near fix weeks, 
and even then, when it was FRE 
aft ben ſcarcely any fœtid ſmell. 


EXPERIMENT. XXI. 


Having now tried the water of all 
the marſhes in the neighbourhood 
of Edinburgh, I next procured ſome 
from a marſh in the country, into 
which no dead animals were thrown, 
and which nevertheleſs ſmelled ex- 
tremely ill. A piece of freſh beef was 
Put into ſome of this, and another into 


pure water. That in the pure water 


began to turn putrid on the third day. 
That in this marſh water did not be- 


gin 


LM 1 
gin to do ſo rill it had lain there near 
two months *. 

the marſh miaſmata, or effſuvia 
avificix from marſhes, as I have hinted 
before, has always been conſidered as 
one of the moſt common and invete- 
rate cauſes of the putrid intermittents 
and dyſenteries, that ſo frequently 
attack armies in long encampments. 
The above experiments plainly ſhew, 
that not only the marſh waters them- 
ſelves, but alſo the effluvia ariſing 
from them, are antiſeptic. This then 
being proved, I think it will be ex- 
tremely difficult to ſhew how they 
can be productive of diſeaſes which 
are evidently of a ſeptic nature. | 

It is far from being an eaſy matter, 
nay it is often an impoſſible one, to 
account for ſome of the phenomena 
that from time to time preſent them- 
ſelves to us. This of marſh water 
preſerving meat ſo long, though no 


„ Since 1 have 2 in London, I have likewiſe tried 
water from the canal in St. James's Park, from Fleet 


Ditch, and found that * preſerved meat much longer 
than pure water. : 


perſon 


E 38: +: 


perſon would have deduced it from 
_ reaſoning à priori, ſeems nevertheleſs, 
hen the fact is known, to admit of a 
pretty natural explication. The cauſes 
then of its becoming antiſeptic may 
be theſe: three: Firſt, the great quan- 
tity of vegetable matter infuſed in 
almoſt every marſh, which is a ſtrong 
_ antiſeptic, as has been already abun- 
dantly proved in the preceding ex- 
periments upon vegetables. Second- 
ly, from the volatile ſalt generated 
in all putrid ſubſtances, which : ſalt, 
though not eaſily detected in marſh. 
water, may nevertheleſs exiſt there 
in ſmall quantities. And thirdly, 
becauſe putrid marſh water has al- 
ready undergone that ſpecies of fer- 
mentation which is previouſly ne- 
ceſſary to, and the immediate fore- 
runner of, putrefaction; and there- 


fore, by an uniform law of nature,can 
never undergo it again. 


Among the more rude and probes 
rous nations we frequently meet with 
cuſtoms which at firſt view ſeem to- 
may repugnant and irreconcilable to 

reaſon ; 


"ik 16 3 
reaſon; and yet, upon conſidering 
them more attentively, we generally 
ſind that they have ſome foundation 

in Nature, and have taken their riſe 
from experience and obſervation. 
Thus we are told by Alexander Be- 
nedictus, that a phyſician among the 
Tartars, in the time of a ſevere 
plague, ordered all the dogs to be 
killed and thrown into the moſt. 
public ftreets and roads, that the 

atmoſphere might be filled with a 

putrid ſmell; by which means, he 
 fays, the people were reſtored to health, 

and that they continue ſtill che ſame 
practice in the like caſes “. And, 
fimilar to this, we are alſo informed 
by Gregorius Pictorius, that he had 

Heard ſome perſon affirm, that, in the 

time of an epidemic infection, no- 
thing was better or more ſalutary, | 

than for every one 'to ſmell three 
times a day, cither a neceſſary-houſe 
ee ee 1. Is it — that 


Alexand. Benedict. de Peſte, cap. * FX 
ff _ Pier. Des: 2. de bon. Valetudin. 
theſo 


Mr © 
theſe cuſtoms, ſeemingly ſo contra- 
dictory to reaſon, could ariſe from 
chance; we re they r not rather deduced 
above related concetning excrement 

and marſh water? 
Whether a practice of this. kind 
| would be attended with advantage or 
diſadvantage in time of general infec- 
tion, I ſhall not pretend to determine. 
The former, however, is at leaſt po- 
ſible; and therefore, as we have but ſo 
limited a knowledge of the action 
and effect of bodies on the human 
conſtitution, theſe relations ſeem nat 
to deſerve that ridicule which Lan- 
ciſis has thrown out againſt them? 
which, I ſuppoſe, he did becauſe 
they thwarted his hypotheſis concern- 
ing the noxious qualigies of the apt 
miaſmata, "yy 
1 do. not mean om to plead. -_— 
innocence of marſh miaſmata, or to 
_ affirm that marſhes are ſalutary, be- 
cauſe I have found the water of them 
3 antiſeptic. I am not ignorant 
| that 


I 


noxious qualities a little doubtful, at 


[ 78 ] 
that almoſt all the authors who have 
treated on this ſubje&, and eſpecially 
Lanciſis, have agreed that it was 
hurtful, and adduced many inſtances 
of cities and armies having been at- 
tacked with putrid malignant diſcaſes 
when expoſed to it. Nevertheleſs, it 
has likewiſe been obſerved, that ar- 
mies have ſometimes eſcaped health- 
ful from the neighbourhood of a 
marſh ; which, together with the ex- 
periments I have above related, are, I 
imagine, ſufficient to render its 


leaſt till the matter is better cleared up 
by further experiments, and the ob- 
ſervations of ſuch people as are well 
acquainted both with marſhy and dry 
ſituations, and the conſequences of 
living in them. 
But, though we ſhould even allow 
that the exhalations ariſing from 
marſhes are not ſeptic; they may 
nevertheleſs be unſalutory, as they 
abound with humidity ariſing from 
the marſh, with which the atmo- 


ſphere in the neighbourhood of it 
muſt 


WE 
muſh be loaded, and by which the 
perſpiration muſt be diminiſhed, and 
thereby a variety of diſeaſes - pro- 
duced; and this is no more than what 
would happen from a lake of pure . 
water, eſpecially if it were ſhallow, 
as that is the condition of all others 
the moſt favourable to evaporation. 
Whoever reads the obſervations of 
Lanciſis with attention, will, I ima- 
gine, be convinced of what I have 
here ſaid; for the greateſt part of the 
putrid epidemics which he mentions, 
always followed remarkable inunda- 
tions of the Tyber, and ſeveral of 
them ſooner than the water left 
by thoſe inundations could have 
become putrid; ſo that all, or the 
greater part of the putrid diſeaſes 
aſcribed by Lanciſis to marſh miaſ- 
mata, may be fairly attributed to the 
effect of moiſture alone, independent 
of any mixture of putrid effluvia. 
Lanciſis ſeems in ſeveral places to 
have hinted, that the inſalubrity of 
marſhes might be owing to that vaſt 
number and variety of animalcula 


Which 
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 whicharebred in them, and of iofb as 
which arc floating upon and flying 
about them; but it will appear after- 
wards; that neither animalcula nor 
inſects have any power to bring on pu- 
tre faction, or to accelerate its progreſs 
after it is brought on. So that, from the 
whole of what has been obſerved con- 
cerning ſtagnating marthes, it ſeems 
| hardly to be credited that they can 
be the cauſe of all thoſe diſtempers 
which have generally been attributed 
to them *; at leaſt, a further enquiry 
into their nature and effects, in order to 
ſet this matter in a clearer light, will 
be neceſſary, before we can finally de- 
cide either with regard to their noxious 
or innoxious qualities. THO 


® If the eMuvia arifiog hem; putrid marſhes has ſuch 

a power of bringing intermittents, dyſenteries, &c. upon 
| thole people who live, or are encamped in their neighbour- 
hood, why are not the Jabourers who are employed in 
draining of bogs and marſhes alſo affected with theſe 
diſtempers? And why were not ſome of the people who 
have been this ſummer employed in cleaning the canal 
in St. James's Pack affected? which has not happened 
for, upon enquity, I find that they all were in good 
health during the time * were ur N in that 


work. | 
1 would | 


F 8: } 
1 would therefore recommend to 
thoſe gentlemen who are, or may be, 
ſituated near marſhes, which are ſup- 
poſed to ſpread infection in their 
neighbourhood, to obſerve, and endea- 
vour to diſcover, whether ſuch infec- 
tion be owing to theſe marſhes, or to 
other cauſes. If it be not owing to 
them, the world will thereby be ex- 
tricated from a vulgar error of long 
ſtanding :. if it be owing to them, we 
ſhall become more able to guard 
againſt the danger, by knowing cer- 
tainly from whence it ariſes. 


[8 ] 
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s putrid epidemic diſeaſes have 
generally been obſerved to rage 
with the greateſt violence, in thoſe ſea- 
ſons which have been remarkably 
productive of animalcula and inſects, 
the ingenious Kircher, from thence, 
firſt formed the hypotheſis of animal- 
cula being the cauſe of putrefac- 
tion“; in which he was followed by 
the celebrated Linnæus , by Marc. 

Antonin. Plenciz t, and by ſeveral 
other authors of reputation. 

As this hypotheſis therefore hass 
been adopted, and defended by ſo. 
eminent a naturaliſt as Linnzus; as 
it has attracted the attention of ſeveral 
others, who have been peculiarly at- 


* Kircher de cauſ. et effect. peſtis. 


7 Ex allatis, quas paſſim afferunt auctores, cauſis, ea 
nobis videtur proxima, qua ſtatuitur contagium ex vivis 
 animalculis provenire. Amanitat. Academ. 


1 Marc, Antonin. Plenciz, opera med. phyſic. 
; tentive | 
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rentive to the minutiæ of nature“; 1 
| ſhall examine it the more carefully: 
neither ſhall I draw any concluſions 
from this examination, but ſuch as 
reſult naturally from the experiments 
to be mentioned in the courſe of it. 
As Kircher and his followers have 
aſſerted, that animalcula are the cauſe 
of putrefaction; ſo, on the other hand, 
many others had ſuſpected, that the 
animalcula we generally meet with 
in putrid ſubſtances, were rather the 
effect than the cauſe of putrefaction; 
and that putrefying matter only af- 
forded a proper nidus for the evolu- 
tion of the ova of animalcula , after 
theſe ova were depoſited in it, either by 
the parent animals, or by the air þ: I 
therefore determined to ſatisfy myſelf 
concerning the truth of what had 
been aſſerted by Redi and Arezzo; 
viz. whether animal and vegetable 
matter could become putrid without 
producing animalcula, when flies, and 


* Needham and Buffon. 
+ Redi degli animali viventi, oh animali viventi. 
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other inſects, were prohibited from 
laying their eggs in it? But, previous 
to this, I thought it would not be 
amiſs to try if a piece of fleſh could 


putrefy when cloſely ſhut up, without 
the air having any acceſs to it; and 
what phænomena it would exhibit 1 in 


theſe circumſtances. 


EXPERIMENT XXII. 


I cut a ſmall piece out of the mid- 
dle of a large loin of beef, that I might 


- have it without any of the ſeeds of 
animalcula in it. This I crammed, as 


hard as I could, into a ſmall phial 
glaſs: when it was quite full, I cork- 
ed it hard, ſecured the cork with a 
packthread, and ſealed it with wax. 
Thus prepared, it was ſet in a warm 


_ cloſet, about the latter end of April. 


On the ſeventh of the following July, 


having cut the packthread, with a de- 


ſign to open the phial, the cork im- 


mediately burſt out with ſome force; 


and part of the meat, with a little fix- 
ed air, iſſued out after it, with ſuch an 
intolerably putrid ſmell as ſtruck me 

| almoſt 


8997] 
almoſt inſtantaneouſly with a head- 
ach, and obliged me to run and de- 
poſite the phial under the chimney, 
that the putrid ſmell might eſcape. 
This being done, I opened the win- 
dows; and, having thereby cleared 
the room a little of the ſmell, I took 
a ſmall bit of the beef out of the phi- 
al, and put it into ſome pure water, 
which had been examined, and found 
to contain no animalcula. Having 
mixed this putrid pulp of beef and the 
water together, and allowed them to 
Rand a few minutes, that the pulp 
might ſubſide, I examined ſeveral 
quantities of the water with all the 
different glaſſes of / Wilſon's * micro- 
ſcope *, but could diſcover no animal- 
cula init. Some of this water was put 
into a phial; the phial was cloſely 
corked, and the water kept three days: 
being then examined, no animalcula 
could be diſcovered in it. The phial 


* Wilſon's microſcope was what I uſed in all the fol- 
lowing experiments. In order to fit it for examining 
aquatic objects, I had a ſmall watch-glaſs ground 
down, fo as to go into it; and into this ! poured the 

water which I wanted to examine, 


"GE" _ 


e 


was then opened, and ſet in the out- 
ſide of a window, where it remained 
ſeveral days, and the water in it was 
examined from time to time, but no 
animalcula were ever diſcovered in it. 

Some of the water was likewiſe 
kept in a tea-cup in the open air, and 
never contained any animalcula. 

Though the ſmell emitted from this 
phial was almoſt intolerable, yet the 
beef had hardly loſt any thing of its 
original freſh colour, and ſeveral pie- 
ces of it even retained ſomething of 
. their original firmneſs. 


EXPERIMENT XXIII. 
A piece of freſh beef was put into a 
gally pot full of water, and a piece of 
thin ſilk tied over it, as mentioned by 
Redi. Whether any inſects, or their 
ova, got through this, I know not; but 
in five or fix days it was crouded with 
a variety of amimalcula. 


EXPERIMENT XXIV. 
The fame experiment was repeated, 
with a piece of thicker Wk tied over 
the 


| 87 J 2 
the gally pot. Several animalcula were 
obſerved in this, Np. or not near 0 
many as in the other: 


EXPERIMENT XXV. 
The ſame experiment was replied, 
with a piece of ſheep's ſkin tied over 
the mouth of the gallypot. In this 1 no 
animalcula could be diſcovered: 
which it appears, that the ova of ani- 
malcula are extremely minute, and 
not eaſily prevented from finding en- 
trance into a proper nidus for their 
future evolution. 

Theſe experiments led me one ſin- 


gle ſtep forward, in what I had ap- 
prehended to be the origin of 5 


animalcula found in putrid matter: 
they had ſhewn me, that a part 
of an animal ſubſtance, in which 
there were none of the ova of ani- 
malcula, when excluded from any 
communication with the open air, 


could putrefy without e any 
of theſe creatures. 


EXPERIMENT XXVI. 7: 
But, as animalcula ſeem to be more 
numerous in putrefying vegetable, 
G4 * than 


* 


19911 


than in 1 animal matter, I 
reſolved to ſee. what phænomena a 


piece of vegetable matter would exhi- 


bit when treated as in the 22d experi- 


ment; and therefore cut two ſmall 


Pieces out of the heart of a ſolid tur- 
nip, divided them into two equal 
parts, put each of theſe parts. into 
a phial glaſs ; filled up both the glaſſes 
with water that had been boiled about 


an hour be fore. One of them J cork- 


ed and ſealed; the other. I. left un- 
corked. When they had, both ſtood 
about. eight days in the outfide 1 
Window, the infuſion in the uncork- 
ed glaſs was crouded, with animalcu- 
la. On opening the other, and exa- 
_ mining. its contents, none could be 
diſcovered in it; though both theſe 
andthe former had exactly that ſmell 
Which is peculiar | to putrid vege- 
Tables.” This experiment led me one 
ſtep Farther, and ſhewed me, that ve- 
gable THBHaNEeh, when, ; they. con- 


„ 


enden with the e atmoſphere "likewiſe 


— 


arte 25 . putrefied 


2 


1 tg 1 
bureßed without producing mo! l- 
ving creature. 
But as we, perhaps, n bigs 
the utmoſt poſſible limits of the great- 
neſs or littleneſs of animals, it has 
been objected by ſome, that our not 
being able, even with the beſt glaſ- 
ſes, - to, diſcover animalcula in 'any 
thing putrid, is no poſitive proof that 
they do not exiſt there*. In anſwer 
to this, I ſhall only obſerve, that, as 
animalcula are generally eaſily diſco- 
vered, even with a glaſs which magni- 
ſies but little, and often by the naked 
eye, in almoſt all ſubſtances that have 
putrefied in the open air, I cannot ſee 
any reaſon to ſuſpect, that, in thoſe 
things which putrefy while they are 
excluded from all communication 
with the air, they ſhould be ſo ex- 
tremely minute, as to elude our keen- 


Sed hoc adverſariis noſtris concedere non poſſu- 
mus, quod putredo abſque tali materia animata eſſe 
poſſit, quæ materia animata ſaltem armatis oculis dete- 
di poteſt, Interim, quamvis ſelectiſſimis etiam microſco- 
piis, talis aliquando non detegeretur, exinde tamen ejuſ- 
diem abſentia inferri non potelt. Marc. Anton: Plenciz. 


5 x2 — | 
| eſt 


which 1 was certain did contain 


[ 90 
eft endeavours to detect them even 
with the beſt glaſſes. 


EXPERIMENT XXVIL 


Having now fucceeded fo far as to 
have ſatisfied myſelf, that a' parr, | 
either of an animal, or a vegetable, 
that did not contain any of the ova of 
animalcula, could, when cloſely ſhut 
up, put on all the appearances of pu- 
trefaction, without producing any 
thing living, I now reſolved to try 
| likewife, whether in a vegetable, 


theſe ova, they could be hatched 
without the aſſiſtance of any other air 
than that contained in the water in 
which the vegetable was infuſed; and 
whether they could be hatched; when 
the infuſion had a communication 
with a ſmall quantity of air, but not 
with the whole atmoſphere. 

For this purpoſe, an ounce of the 
Leontodon Taraxacum was cut ſmall, 
divided into three equal parts, and 
each of theſe parts put into a ſix ounce 
phial. One of the phials was filled up 


I with 


. 
vith pure water, and cloſely corked ; 
ſo that no vacuity was left berven 
the cork and the ſurface of the water. 
The other phial had juſt as much wa- 
ter put into it as covered the herb, 
and was cloſely corked alſo. The 
third was filled with pure water only, 
and was left uncorked, as a ſtandard. 
I did not examine any of them till they 
had ſtood five days in a warm cloſet. 
In the firſt and ſecond phial I could 
diſcover no animalcula; but in the 
third, or ſtandard one, they were 
ſwarming in prodigious numbers. 
The firſt and ſecond phials were then 
corked again as before, and ſet in the 
ſame place, where they remained five 
days more; but ſtill no animalcula 
| were generated in them. They were 
then left uncorked, and ſet in theopen 
air, where they remained ſeveral days; 
and were examined almoſt every day, 
without ever diſcovering the ſmalleſt 
appearance of any thing living. Af- 
terwards, ſome freſh leaves of the 
Leontodon were put into each phial : 
bur, 


[ 92 
but, even by this addition, no animal- 
cula were ever produced in them. 
This experiment was repeated ſeve- 

ral times, with different herbs; but no 
animalcula were ever produced, when 
the infuſions were cloſely ſhut up: 
nor ever but once or twice in the infu- 
ſions that had once been ſhut up for 
ſome days, though again expoſed to 
the open air, and tried with additions 
of freth vegetables, in which I was 
certain that the ova of animalcula 
were contained ; ſo that it would ſeem, 
that though animalcula, after they are 
hatched, can live in a vegetable infu- 
fion that has undergone a kind of fer- 
mentation, yet ſuch an infuſion is 
unfavourable for hatching or evolv- 
ing them from their ova. _ 

Though fo many trials of this kind 
afforded almoſt a convincing proof, 
that the animalcula contained in pu- 
trid ſubſtances were generated from 
their ova, either depoſited there by the 
parent animals, or the circulating air ; 
yet I reſolved, if poſſible, to have ſtill - 


further ſatisfaction on that head: not 


that 


(- 1 
that I believed the poſſibility of a ſpon- 
taneous generation, already ſo long 
and juſtly exploded ; but that, by in- 
veſtigating the manner how animal- 
cula are bred in putrid matter, I 
might thereby the better underſtand, 
whether they are accidental or ef- 
ſential to it. Accordingly, during the 
froſty weather in winter, I made a va- 
riety of infuſions, both of animal and 
vegetable ſubſtances. The animal ſub-. 
ſtances all at length diſſolved, though 
more ſlowly than in ſummer, and 
had every one of the uſual appearan- 
ces of putrefaction, except animalcula. 
The vegetable ſubſtances too, had all 
the ſymptoms of vegetable putrefac- 
tion; but noanimalcula were ever pro- 
duced in them when the weather was 
froſty, and ſeldom even in the mildeſt 
months of winter. 2 
By all theſe trials, I was now v fully 
| confirmed in the opinion, that the ani- 
malcula found in putrid matter were 
only generated there from their ova, 
depoſited ab extra, and not from any 
living organic parts, according to But- 
fon ; 


not help here taking notice of. It 
giorno 4 di marzo peſtato nel mortajo 


la divifi in quattro parti; due parti 
ne ripoſi in due vaſi di vetro, e li 


veruna: l' altre due parti le diſtribui 
in due caraffe, e col catone turata la 
bocca del loro callo la riſcoperci con 


a mezzo giorno ſopra una ſteſſa tavo- 
1 Dentro le due caraffe ſerrate non 


rat d- 


fon “; nor from their Ramana or rudi · 


ments neceſſarily preexiſting in every 
animal and vegetable ſubſtance, ac- 
cording to Marc. Anton. Plencizf. This 


opinion I was glad to find corrobora- 
red by ſeveral gentlemen of learning, 


and knowledge of natural hiſtory, 


and particularly by the celebrated 
Redi, one of whoſe experiments I can- 


di marmo con peſtello di legno: una 
buona quantita di Giacenti Turchini, 


laſciai aperti ſenza coprirli con cofa 


carta, e la fermai con buona legatura 
e tutti a quattro queſti vaſi gli collo- 
cai inſieme in una ſteſſa ſtanza voltata 


. Buffon Hiſtoire a | 
+ Marc. Anton. Plenciz, opera mal, Phi. 75 
ho 


tas) 
ho mai vedutonaſcere alcun verme, ne 
alcuna farfalla, ne altro animalletto 
volante, per non averea rinovarlo avol- 
ta per.volta in tutte, I altre ſequenti eſ- 
perienzedi queſto diario, dico di nuovo, 
che lo ſteſſo, conſtantements e ſempre 
avenuto in tutti gli alteri fiori peſti, 
che ho tenuti in vaſi di vetro ſerrati, 
ed ogni prova, che ho fatta I ho fatta 
ſempre ugualmente a doppio, e in vaſi 
ſerrati, e in vaſi aperti *.“ 
By ſome of the experiments now re- 
lated, as well as by this of Redi, and 
by what will appear afterward, it 
would ſeem that there are ſeveral 
other things neceſſary towards the 
evolution of animalcula, beſides the 
mere exiſtence of their ova depoſit- 
ed in a proper nidus. The agency of 
the circulating air, or at leaſt of ſome 
part of it, is requiſite, in order to hatch 
and communicate a, vivitying prin- 
ciple to them. And a ſmall, or even 
Pretty large, quantity of the air, that 
does not communicate with the at- 
moſphere, ſeems inſufficient for this 


* " Rod degli animali viventi, negli animali viventi. 
purpoſe; 
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urpoſe *; for one of the phials, with 
the jnfufon of Leontodon, had only 
about a fifth part of its ſpace filled by 
the water and plant, and yet no Ani- 
malcula were produced in it. Heat 
too mult be joined to this circulating. 
air, otherwiſe the ova cannot become 
living creatures; but this heat muſt 
be various, for the generation of the 
various ſpecies of beings to be evol- 
„ ; | . 

When we ſeriouſly conſider theſe 

things, we cannot help concluding, 
that, if animalcula were the cauſe of 
putrefaction, then putrefaction could 
only happen in places where the ova 
of animalcula had acceſs to the body 
that was to become putrid; whereas it 
has been proved to happen more eaſily 
in an air pump nearly exhauſted, into 
which hardly any ova could find en- 
trance, than in the * Mr, Te 


' #. Perhaps no quantity of air, if it folk not communi- 
cate with the atmoſphere, will anſwer the purpoſe of 
hatching animalcula. I have ſince infuſed an ounce of 


Leontodon with two ounces of water, in a bottle that 


held four gallons, which being cloſely ſhut up, no ani- 
malcula were n ; ** 


l 


7 ao i} 
myriads of them might be depoſited 
at once *. It could not then happen in 
confined air; for we have ſeen that 
animalcula cannot be hatched there. 
But, by an experiment already men- 
tioned, it happened in a phial full of 
beef, moſt carefully ſhut up, where 
any particles of air that were left 
muſt have been 1n an extremely con- 
fined ſtate. Nor could it then hap- 
pen in very cold weather; for it 
haas already been demonſtrated, that 
no animalcula are hatched in the 
colder months of winter; whereas 
it is well known, that meat, withour 
falt, will in time become putrid, even 
in the coldeſt of them; and that it will 
putrefy nearly as ſoon in 98 degrees of 
artificial heat in winter, as in the ſame 
degree of natural heat in the ſummer, 
though in the latter caſe it will pro- 
_ duce animalcula, and not in the for- 
mer ; which ſurely can beowing to no 
other cauſe than that, in the ſummer, 
the ova of animalcula are depoſited al- 
moſt every where by the parent ani- 
A Macbride Exper. 18, 19, 20. 4 
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mals, and by the air; and that, in the | 
winter, theſe animals are either dead 
or aſleep, and conſequently no ova are 
any where to be met with. This opi- | 
nion I am the more confirmed in, 
when I reflect, that, in making experi- 
ments with putrid ſuſtances, which I 
have been engaged in theſe ſeveral 
years, I have always found that fewer 
animalcula were produced, and with 
greater difficulty, in the beginning of 
the ſummer, before the air was croud- 
ed with inſects, than in the latter end 
of it, when they had multiplied ama- 
zingly, though the degrees of heat 
happened to be nearly equal at both 
theſe times of the year. | 
But further; the doctrine of animal- 
cula being the cauſe of putrefaction, 
will, unavoidably, run the ſupporters 
of it into the abſurdities of equivo- 
cal or ſpontaneous generation, which 
ſome of them indeed have made no 
ſcruple of aſſerting *: For we have 
already ſhewn, that a part of an ani 
mal or vegetable, which contained. 


* Omne animal ex putrofine naſcitur. Kircher de 


2 Pali. 
none 
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none of the ſeeds of animalcula, grew 
putrid, when it was ſo cloſely ſhut up 
that none of theſe ſeeds could poſſibly 
find admittance to it. Now, if animal- 
cula exiſted here, they muſt have been 
generated ſpontaneoully ; ; but ſuch a 
method of generation has been de- 
monſtrated, by the ableſt philoſophers, 
to derogate from the power of the 
Deity, and be incompatible with his 
perfections. 

Thoſe who maintain, that 3 
la are the cauſe of putrefaction, ſay, 
that the fœtid ſmell, ariſing from pu- 
trid matter, is an effect of the excre- 
ment of theſe animalcula *. But this 1 
much ſuſpect, for ſeveral reaſons: Firſt, 
becauſe it has been already proved, 
that putrefaction really exiſts, and is 
attended with a fœtid ſmell, without 
any animalcula; which could not poſ- 
_ happen, if this foetor depended 


Vid. K ont arcan. natur. deed & Plenciz 
Tradbat. de contagio, cvjus hæe ſunt verba. Quare eadem 
ratione qua obviis noſtris ſenſibus videmus aquas paludo- 
ſas ab his turbidas et male olentes reddi, admittere pari- 
ter debemus, alia liquida, fi putreſcant ab inſenſibilibus 
animalculis, eotum excrementis, et ovulis, turbida et 
cela evenire. 


H 2 „ 


[ 100 ] 

upon their excrement. Secondly, be- 
cauſe, even in thoſe fluids where ani- 
malcula exiſted, I have never obſerved 
the ſmell to be any way proportioned 
to their number. And, thirdly, be- 
cauſe I have ſeen water that had been 
long kept in ciſterns amazingly full 
of animalcula, though it was tranſpa- 
rent, and ſmelled perfectly ſweet. 


EXPERI MENT XXVIII 
Though the proofs I had already 
obtained would, perhaps, have con- 
vinced any one leſs ſceptic in philoſo- 
phical enquiries, that animalcula were 
only an effect, and not the cauſe of 
putrefaction, I reſolved to proſecute 
my experiments {till farther, and try 
every thing which I thought had the 
ſmalleſt tendency either to prove or 
diſprove this doctrine. Therefore, in 
order to ſce whether putrefaction 
would take place ſooner in a piece of 
meat immerſed into a liquid which 
was crouded with animalcula, than 
in another liquid which contained 
none, I divided an ounce of ſreſh. 
mutton 


IM 
mutton into two equal parts. One of 
theſe parts was put into a gallypot, 
and ſome pure water poured over it; 
the other was alſo put into a gallypot 
along with ſome of an infuſion of 
Leontodon, which had been kept about 
a month, and was amazingly full of 
animalcula. Both the gallypots were 
then ſet in a cloſe warm room, where 
they remained 48 hours. On examin- 
ing them, the piece of mutton in the 
fountain water was become conſider- 
ably putrid, ſmelled diſagreeably, and 
had tinged the water about it with 
a dirty blood-colour, ſomething like 
the waſhings of meat; but no animal- 
cula could be diſcovered in it. 
The other piece of mutton, that was 
covered with the infuſion of Leonto- 
don, ſeemed hardly to have ſuffered _ 
any change; neither was the li- 
quor around it in the leaſt bloody, or 
altered from its original colour; and 
the whole ſmelled exactly as the in- 
fuſion had done before the mutton 
was put into it. On examining ſome _ 
of this liquor with the microſcope, not 


* one 
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one of all that amazing number of 
animalcula, which had formerly exiſt- 
cd in it, could now be obſerved. 
As I had not ſuſpected that the ani- 
malcula would have been deſtroyed 
in this experiment, that 1 might ſatis- 
fy myſelf whether the mutton had 
been the cauſe of their deſtruction, I 
let fall a few drops of a putrid infu- 
ſion, much crouded with animalcula, 
into the liquor, then in the concave 
glaſs of the microſcope, which was 
that in which I ſuppoſed the mutton 
had deſtroyed the animalcula. On 
viewing this mixture, as ſoon as! could 
bring a glaſs to a proper focus, a large 
quantity of animalcula were moving 
| briſkly about in it. On obſerving 
them attentively, their motion ſoon 
became more languid, and, gradually 
_ decreaſing, entirely ceaſed in about 
three minutes. I then mixed half an 
ounce of the ſimple infuſion of the 
Leontodon, with the ſame quantity of 
that infuſion of mutton which had 
been made in pure water. On cxa- 
mining 
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mining a part of this mixture as faſt 
as 1 could, it was crouded with lively 
animalcula. On examining a little 
more of it, about half an hour after, 
not one could be diſcovered in it. 
Both the gallypots, with their con- 
tents, were now ſet on the outſide 
of a ſouth window. After they had 
remained there about a week, a few 
animalcula were diſcovered in each; 
but they ſeemed to be of a different 
kind, and not near ſo briſk as thoſe 
which exiſted in the ſimple infuſion of 
the Leontodon, before it was spe on 
the mutton. 
On examining now 5 two pieces 
of mutton, that in the infuſion of the 
herb ftill continued perfectly ſweet 
and ſolid; the other, in the pure 
water, was almoſt totally diſſolved i into 
a nauſeous putrid mals. 
This antiſeptic power of the infuſion 
of Leontodon, though amazingly full 
of animalcula, put me upon trying in- 
fuſions of ſeveral other green vege- 
tables; all of which, without any excep- 
tion, produced more or fewer animal- 
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cula, and all were more or leſs anti- 
ſeptic, though this antiſeptic power 
ſeemed to be no way regulated by 
the number of animalcula exiſting 
in the infuſion; for I ſeveral times 
found, that an infuſion, crouded with 
theſe animalcula, was a much ſtrong- 
er antiſeptic than another, which con- 
tained but few of * et vice verſa. 


EXPERIMENT XXIX. 


By the laſt experiment, I had found, 

that even a number of animalcula, as 
large as could well be conceived, 
when exiſting 1 in a vegetable infuſion, 
had not in the leaſt accelerated putre- 
faction ; but that, on the contrary, the 
infuſion, whether owing to them, or 
to ſome other cauſe, had powerfully 
_ reliſted it. I refolved, therefore, in or- 
der to ſatisfy myſelf Further concern- 
ing their agency in the proceſs of pu- 
trefaction, to ſee if I could produce 
them in a liquid, without making it 
undergo this proceſs. 


With this intention, I infuſed ſome 


of the freſh leaves of Leontodon in 
= Pure 
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pure water, which had been boil- 
ed a little before. When they had 


lain in it one night, I rubbed them 
all carefully againſt each other, with. 


a view to bruſh off from them into 
the water the eggs of the animalcu- 


la, which might be adhering to them. 
This done, the water was ſtrained 

through a thin cloth, put into an open 
phial glaſs, and expoſed to the ſun. 
After it had ſtood two days in this 
ſituation, a conſiderable number of 
animalcula were obſerved in it. They 
increaſed daily, and in ten days were 
become almoſt as numerous as I had 
ever obſerved them in any vegetable 
- infuſion. The water, during this time, 

had depoſited an exceeding ſmall quan- 
tity of a kind of filamentary ſediment, 
but continued always perfectly tranſ- 
parent, nor ever had the leaſt diſagree- 
able ſmell. 

By the 28th experiment it appeared, 
that theſe animalcula, which were 
produced in a vegetable infuſion, had 
no power to communicate putrefaction 
to an animal ſubſtance ; and by this 

| it 
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it ſeemed plain, that theſe creatures 
could be generated caſily in water, 
when their ova were depoſited in it, 

without the neceſlity of the water go- 
ing through any previous fermenta- 
tion. It may, therefore, I think, ſafe- 
ly be inferred from this, that the ani- 
malcula produced by vegetable putre- 
faction, are not the cauſe of animal 
putrefaction; and that, as they can be 
evolved from their ova, without any 
putrefaction, they are, therefore, not 

eſſential, but accidental to it. 


EXPERIMENT XX. 


As I had now found that putrid ve- 
getable matter did not contaminate 
freſh animal matter, I alſo reſolved 
to try whether putrid animal matter 
would affect freſh vegetable matter. 
For this purpoſe, I put ſome pieces 
of freſh Leontodon into a cup of pure 
water, and ſome other pieces, taken 
from the ſame plant, into another cup 
of putrid infuſion of mutton. After 
they had ſtood together about ten 
days, I took the pieces of Leontodon 
Dt out 


I 
out of the putrid animal infuſion, and, 
having waſhed them carefully with 
water, found that they looked as freſh, 
and ſmelled as ſweet, as the firſt day 
they were put into the infuſion. The 
other pieces, likewiſe, in the water, 
were, as yet, perfectly ſweet; but, by 
long keeping, began, at laſt, to diſ- 
ſolve; as did alſo thoſe in the putrid 
animal liquor, both, as nearly as I 
could diſcover, about the ſame time. 


EXPERIMENT XXXI. 

I reſolved next to try, whether pu- 
trid vegetables had any power to ac- 
celerate the putrefaction of freſh 
ones. Accordingly, a piece of lactuca 
viroſa, newly taken from the ground, 
was covered over with putrid ſtraw- 
berries. After twenty days, being ta- 
ken out and waſhed, it was as freſh as 
at firſt. It was then put again into 
the ſame putrid maſh, where, after it 
had lain a month more, it was ftill 
freſh, and the texture of its parts no- 
thing injured. Another piece of the 
ſame plant) was put into a n infu- 

N ſion 


ſion of Leontodon, and was taken out 


nearly as green and ſolid as when put 
in, after having remained there about 
ſix weeks; while a third piece, which 
had been put, at the ſame time, into 
pure water, was now found much diſ- 
coloured, and almoſt totally diſſolved. 
Notwithſtanding that the lactuca 
continued ſo long freſh, when cover- 
ed with putrid vegetable matter, a 
cabbage leaf, put into a parcel of fer- 
menting garden weeds, began, in a 
few days, to loſe its colour, and run 


into the ſame ſtate; but, perhaps, if 


theſe weeds had then gone through | 


their fermentative ſtate, and been in 
a ſtate of real putrefaction, the cab- 


bage leaf might have been longer pre- 


ſerved by them. 


0 XXXII. 


That putrid animal ſubſtances, when 
they come into contact with freſh 
ones, accelerate their putrefaction, is a 
fact already well known; but I did not 


| know, whether the animalcula gene- 


rated 
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rated in theſe putrid animal ſubſtan- 


ces would have the ſame effect. I 
therefore collected a parcelof maggots, 
from a piece of putrid mutton, and 
put them into a thin cloth; by pour- 
ing freſh water repeatedly upon them, 
I, at laſt, got them intirely cleared of 
all their ſordes, and even of their 
putrid ſmell. I then put a piece of 
freſh mutton into a pill box, which 1 
had bored in the lid to admit the air, 
and put the maggots to it. Another 
piece of mutton, alone, was put into 
another box of the ſame kind, to ſerve 
as a ſtandard. On examining the box 
with the maggots, about twelve hours 
after, ſome of them ſeemed to be 
dead, and others to be preying upon 
the mutton ; but no ill ſmell aroſe 
from them. About 18 hours after this 
examination, I firſt obſerved a fœtor 
begin to iſſue from the box with the 
mutton and animalcula; and, on 
opening it, found nearly one half of 
them ſeemingly dead, and the reſt 
crawling about briſkly upon the 
mutton. The piece of mutton in 

| the 
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the other box did not begin to emit a 
fœtid ſmell, till about 15 hours after; 
but the weather, during this ex- 
periment, was rather cold, though it 
was in the beginning of Auguſt, 

I do not chuſe to draw any conclu- 
ſion from this experiment, as it was 
never repeated on account of i its diſa- 
nn nature. 


EXPERIMENT XXXIII. 


As I had found, by the preceding 
experiments, that animalcula could 
not be produced without ſome com- 
munication with the external air, I 
now proceeded to try, if thoſe which 
were already generated could conti- 
nue their exiſtence without any com- 
munication with it. For this purpoſe, I 
took ſome of an infuſion of rumex aceto- 
fa, which was crouded with animalcu- 
la; and, having filled a ſmall phial with 
it, corked it up hard, leaving no empty 
ſpace between the cork and the infu- 
ſion. This done, it was ſet in the out- 
ſide of a window, in the evening, 
and examined next moi ning, about 


E 
ten o'clock; but, after ſeveral repeated 
trials, nothing living could be diſco- 
vered in it; though the dead bodies 
of the animalcula, which had former- 
ly exiſted there, were plainly tobe ſeen. 


EXPERIMENT XXXIV. 


Another ſmall phial was now filled 
with an infuſion of mutton, and cork- © 
ed as the laſt, being alſo ſet in the 
_ outſide of a window: it was examin- 
ed, after having ſtood there two hours, 
and found as full of lively animalcu- 
la as before it was put into the phial. 
TI had not leiſure to examine it again, 
till about ten hours more had elapſed, 
when they were all dead. This laſt 
examination was made with candle- 


light. Leſt [ſhould have been deceived 


by this method, it was repeated again 
next morning; but full nothing * 


could be diſcovered. 


EXPERIMENT XxXXV. 


As 1 had not been able to hatch ani - 
malcula in a . corked phial, 


thou gh 
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though it was more than two-thirds 
full of air, I reſolved to try, whether 
thoſe, already alive, could continue 
their exiſtence in a phial of this kind. 
Accordingly, I put about two drachms 
of the infuſion of mutton, made uſe 
of in the laſt experiment, into an 
ounce phial, and corked the phiales 
cloſely as I could. This was done 
about mid-day, and the contents of the 
phial were examined in the evening, 
when the animalcula were all as live- 
ly as before they were put into the 
phial. The next morning they conti- 
nued ſtill lively. I then filled the phi- 
al quite full, and corked it. In the 
evening the liquor was examined a- 
gain, when the motion of the animal- 
cula appeared ſomething more lan- 
guid than at the preceding examina- | 
tions, The following morning, they 
ſeemed as briſk again as ever. I then 
corked and ſealed the mouth of the 
phial, and allowed it to ſtand two days ; 
after which, I found them ſtill alive 
and briſk. The phial was then cork- 
edagain, but not ſealed, and examined 

after 
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after about ſixteen hours, when they 
were all dead. Whether this was ac- 
cidental, or whether the natural pe- 
riod of their exiſtence was arrived; I 
ſhall not poſitively determine; though 
I think the latter could hardly be the 
_ caſe, as they continued ſtill alive in 
the infuſion of mutton, from whence 
that which filled this phial was 

taken *. i | | 
Notwithſtanding what I have now 
related, as it is aſſerted both by 
Buffon and Needham, that animal - 
cula, or living organized bodies, as 
Buffon calls them, were generated 
in almoſt every animal and vegetable 
ſubſtance, though incloſed in phials, 
and excluded, in the exacteſt manner, 


from the air f. I reſolved to puſh 
theſe experiments a little further, 
which was done as follows: 


It is poſſible there may have been a rent in this 
phbial, by which air was admitted into it, for I have 
ſeveral times ſince tried this experiment, and the animal» 
cula never lived above 24 hours. | | 


+ Jetois donc aſſure par les experiences que je viens de 
rapporter, que les femelles ont, comme le males, une 
liqueur ſeminale qui. contient des corps en — 
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EXPERIMENT XXXVI 
An infuſion of pepper in water being 

mentioned by Buffon, and ſeveral 
others, as one of thoſe things that are 
moſt fruitfully productive of animal- 
cula. I put a little of it into a ſix ounce 
phial, and having filled the phial up 


with pure water, corked it as firmly 
as I could. This infuſion was care- 
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Je m'etois confirms de plus en plus dans Vopinion, que 
ces corps en mouvement ne ſont pas de vrais animaux, 
mais ſeulement des parties organiques vivantes: Je m'etois 
convaincu que ces patties exiſtent non ſeulement dans les 
liqueures ſeminales des deux ſexes, mais dans la chair 
meme des animaux, & dans les germes des vegetaux ; : & 
pour reconnoitre ſi toutes Jes parties des animaux, & 
toutes les germes des vegetaux contenoient auſſi des parties 
organiques vivantes, je fis faire des infuſions de la chair 
de differens animaux, & de plus de vingt eſpeces de graines 
de differens plantes. Je mis cette chair & ces graines 
dans de petites bouteilles exactement bouchees, dans leſ- 
quelles je mettois aſſeʒ d' eau pour recouvrir d'une de- 
mipouce environ les chairs, ou les graines; - & les ayant 
enſuite obſervees quatre ou cinque jours apres les avoir 
miſes en infuſion, j; eus la ſatisfaction de trouver dans 
toutes, ces memes parties organiques en mouvement ; les 
unes paroiſſoient plus tot, les autres plus tard, quelques 
unes conſervoient leur mouvement pendant des mois en- 
tieres, d'autres ceſſoĩent plus tot ; les unes produiſoient 
di'abord de gros globules en mouvement, qu'on auroit pris 
pour des animaux, & qui changeoient de figure, ſe ſepa- 
roient, & devenoient ſucceſſivement plus petits. | 


Buffon Hiſtoire een tom. ii. p. 255. 4to. 
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fully examined every day, for the 

ſpace of eight days, with all the differ- 
ent glaſſes I had; but no animalcula, 
nor any thing reſembling the living 
organized bodies of Buffon, could ever 
be obſerved in it. It was then ex- 
poſed uncorked to the open air, and 
examined every two or three days, for 

the ſpace of a month; but no living 
thing was ever generated in it. 


EXPERIMENT XxXXVII. 


. could hardly believe that ſo 
expert a naturaliſt as Buffon could be 
miſtaken in what he aſlerts to have 
ſeen ſuch a repeated number of times, 
that I might ſatisfy myſelf Rill fur- 
ther, I infuſed ſeveral ſmall quanti- 
ties of pepper into ſeveral phials of 
water, ſome of which were full, 
others half full, and ſome again one 


third full; yet no animalcula could 


ever be diſcovered in any of them, nor 


any thing that had any motion, but 
what was impreſſed upon it ab extra. 
Theſe phials were kept cloſely cork- 
ed two months: on opening them, 
912 | 0 and 


Ty. 
and keeping them a week longer, 


ſome animalcula were generated in 
them. | 


EXPERIMENT XXXVIII. 


I next tried the jelly which came 
from ſeveral ſorts of roaſted meat, 
which, when I left it in the open air, 
never failed to be crowded, in a few 
days, with animalcula ; but, when- 
ever it was cloſely ſhut up in phials, 
whether they were full, half full, or 
in any degree from that downwards, 
none could ever be obſerved in it, by 
the ſevereſt ſcrutiny, though ſome of 
the phials were kept ſeveral months. 
In this fruitleſs enquiry, as I had 
never been able to detect theſe ſelf- 
moving . particles, or corps organiques 
vivantes, ſo frequently ſeen both by 
Buffon“ and Needham , I ſhould 
have ſuſpected the goodneſs of my 
glaſſes, had I not compared them with 
ſeveral others, and found them among 


* Buffon Hifoire Naturelle, 
+ Needham Obſervat. avec le Microſcope. | * 
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the beſt; and had I not alſo been al- 
ways able eaſily to diſcover the ani- 
malcula in every one of thoſe mix- 
| tures that were expoſed to the air, 


even with the ſmalleſt e 1 


had. 

For theſe reaſons, though I am not 
willing to differ from ſo expert obſer- 
vators' as Buffon and Needham, yet I 
cannot help thinking, that there muſt 
have been either ſome deceptio viſus, or 
inaccuracy in the experiments them- 


ſelves. If, for inſtance, the bottles 
made uſe of were not ſo exactly cork- 


ed, as that no poſſible communication 
could exiſt between their contents and 
the atmoſphere, either the ova of ani- 
malcula, which in the ſummer are 
every where floatin g about, might get 
into them and ſo be hatched, or, if 


theſe ova were previouſly contained in 


the ingredients before they were put 
into the bottles, they would in this 
caſe alſo be hatched, provided any in- 
tercourſe was left between the con- 


tents of the bottles and the circulat- 


ng air, either by their not being ſut- 
1 * _ ficiently 
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ficiently corked, or by ſmall rents ex- 
iſting in them. 

Needham, in order to TT as 
he thought, the poſſibility of — 
cula or their ova exiſting in the li- 
quors upon which he experimented, 
took the droppings of ſeveral ſorts of 
roaſted meat, in which he was ſure 

that the fire had deſtroyed all the ſeeds 
_of life, and infuſed them for ſome 
days in water, cloſely ſhut up in ſmall 
phials, and yet found animalcula ge- 
nerated in all of them. But even this 
experiment is far from being conclu- 
five; for it appears from his own 
words *, that he did not make uſe of 
theſe droppings till after they had 
turned to a jelly, which muſt neceſ- 
ſarily have been in a place removed 
from the fire, and probably in the 
open air. Now, as I have obſerved 
above, it ſeems almoſt evident that 
m the ſummer the ſeeds of animal- 


= Ccula arc every where floating about in 


4 3 . Ayant donc pris de Ia bee de veau autres 
El | viandes grillces & roties. Need, Ohſervat. avec ls 


_ Mir cope, 
the 
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the air, and continually depoſited 
upon all things around us, though 
they are never hatched but when they 
happen to alight upon a proper nidus: 

it is therefore highly probable that 
theſe jellies, before they were ſhut up 
by Needham, had received a number 
of the ova of animalcula in this man- 
ner, during the time that they were 
cooling; which ova might, by an ex- 
tremely ſmall communication with 
the circulating air, be afterwards 
hatched into animalcula ; or, if the 
phials into which theſe jellies were 
put, were not carefully and immedi- 

ately waſhed with boiling water, be- 
fore the liquors intended to be experi- 
mented upon were put into them, 
then the bottles themſelves would con- 
tain the ſeeds of animalcula. But, 
even allowing any of theſe to have 
been the caſe, ſome ſmall intercourſe 
with the external air appears, from 
ſeveral of the above experiments, to 
have been eſſentially neceſſary, not 
only to the receiving at firſt, but alſo 
1 4 1 to 
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to the continuation of che living prin- 
ciple. 

It may be objected bene that the 
animalcula in ſemine maſculino & femi- 
nino , ſeem. not to be generated from 
the ova of animalcula taken in with 


our food, and are alſo ſo cloſely ſhut 
up in the weficule ſemmales, that they 
can hardly receive any air, and yet 
their exiſtence has never been denied. 


Whether the original ſeeds of theſe 


animalcula enter into our bodies from 


without, or are generated within us, 
is, what we are as yet, and perhaps 
ever will remain ignorant of. But it 
appears from experiments, that there 
is a conſiderable quantity of elaſtic air 
in every part of a living animal f; 
and it does not ſeem inconſiſtent with 
reaſon, that the animal fluids, in 
which animalcula are generated, 


ſhould communicate ſome of their air 


to theſe animalcula as a kind of pa- 


a Both Buffon and Needham ſuppoſe a female as well 
as a male ſemen, becauſe they found the ſame animal- 
cula exiſting in each of them. | Si 

+ Hale's Stat. exper, 


bulum 


E 
bulum to their exiſtence; at leaſt, I 
think we may ſuppoſe, that a circulat- 
ing or moving fluid can communicate 
this air more effectually to its inhabit- 
ants, than a ſtagnating one, whoſe 
motion is almoſt entirely ſtopped by 
being ſhut up in a phial, and which, 
perhaps too, contains leſs of this elaſtic 
air in its compoſition. 
_ Having by the preceding experi- 
ments fully proved, that animalcula 
cannot be generated, nor exiſt without 
| ſome communication with the o 
air, I now went on, to make — 
trials, with a view to diſcover by what 
things thoſe already exiſting were 

moſt eaſily deſtroyed, But, before J 
relate theſe trials, I think it neceſſary 
to obſerve, that any thing which kil- 
led the animalcula generated in one 
animal or vegetable infuſion, killed 
thoſe alſo generated in any other with 
the ſame eaſe; and any thing which 
did not kill thoſe generated in any one 
animal or vegetable infuſion, never 
killed thoſe generated in any other: 
ſo that it would appear, though 
theſe 
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chaſe animalcula ſeem to be of different 


genera and ſpecies, that the ſame 


things are noxious or Nay to the 
Who of them . 15 


4 X P PER IM ENT XXXIX. 
I filled the concave glaſs of my mi- 
croſcope, which held about a tea- 
ſpoonful, with an infuſion of. ſeveral 
different plants, crouded with animal- 
cula, and put into it one grain of the 
der of Peruvian bark. As ſoon as 
the bark ſubfided, I ſaw the animal- 
cula, very diſtinctly, running about 
as briſkly as before; in about ten mi- 
nutes their motion became more lan- 
guid, and in leſs than a quarter of an 
hour they were all dead. I then put five 
grains of bark into two ounces of this 
infuſion. Five minutes after examined 
ſome of it, and found the animalcula 
moving about Ts twenty Moutes | 


* The author does not mean hers to affirm, that any 
thing which does not kill the animalcula generated in one 
animal or vegetable ſubſtance, cannot poſſibly kill thoſe 


generated in another, but only that it happened ſo in 
* the trials he made. 


after, 
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| after, chey were all dead. This li 
quor was then ſet in the open air, 
and, after having ſtood about three 
weeks, was again examined, and a 
numerous brood of animalcula again 


found in it, thou Wa not quite ſo many 
as before. . 


of - 


EXPERIMENT xl. 


The concave glaſs of the microſcope 
Was again filled with an infuſion of 


the ſame plants: an almoſt impercep- 
tible bit of corroſive ſublimate was 


dropped into it; but, though the focus 
of the glaſs had previouſly been ad- 


juſted to the animalcula, before 1 


could bring my eye to a proper diſtance, 
ſo as to tee through it, owt were all 
dend? 


98 was tried next, A e- 
rally killed the animalcula in about 


ſeven or eight minutes; but crude 


mercury never had the ns n 
mms a 21 £31 
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EXPERIMENT XII 


Camphor, bei ing tried ſeveral times, 
always killed them in leſs than five 
minutes, though an extremely ſmall 
portion of it can only be diſſolved in 
any watery menſtruum. 


EXPERIMENT XIII. 


Common ſea ſalt, in the quantity * 

a grain, to the full of my concave 

glaſs of the infuſion, killed them in 
leſs than two minutes; if the Pro- 

portion of the ſalt was greater, it 

killed them almoſt inſtantaneouſly *. 
All the other ſaline, ſubſtances which 


I tried, deſtroyed them ſooner or later, 
according ro rhe different enen of | 


theſe ſubſtances. 


© EXPERIMENT XIII. 
- Sulphur killed them, but ſlowly, and 


ſometimes not in leſs than a quarter 
© an hour. This 1 ſuſpected was 


. Needham alſo found that ſea ſalt deſtroyed animal- 
cula, 
owing 


TT Wi 
owing to its being almoſt indiſſoluble 
in cold water, while in its pure and 
unmixed ſtate; and I was confirmed 
in this opinion, by making trial of a 
ſolution of hepar fulphuris, which 
generally killed them in two or three 
minutes. 


EXPERIMENT XIIV. 


A few drops of oil being put into 
a phial of water, which contained a 
number of animalcula, and the phial 
agitated a little, ſo as to mix the oil 
and water imperfectly together; on 
examining it the animalcula were all 
dead. A ſmall phial being alſo filled 
nearly full of water, which was 
crowded with animalcula, and a little 
oil poured on the top of this water; 
after it had ſtood a night, the animal- 
cula were all dead. In this caſe, the 
oil appears to have operated by ex- 
cluding the circulating air, in the 
fame manner as a cork would Have | 
done. 


EX 
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"EXPERIMENT XIV. 


Solutions of Iriſh and Caſtile * 
were next tried. All of them deſtroy. 
ed the animalcula in times propor- 
ee to their different ſtrengths, 

EXPERIMENT XIVI 

Of all the different things which I 
tried for the deſtruction of theſe ani- 
malcula, lime-water ſeemed tohave the 
moſt inſtantaneous effect. One ſingle 
drop of it let fall, by the help of an 
aſſiſtant, into the concave glaſs, while 
' TI beheld them moving briſkly about, 
transfixed them in a moment, and 
made them fall motionleſs to the bot- 


tom ; and this always happened as 
| often as I tried the experiment. ; 


EXPERIMENT, XLVII, 


I put about a ſcruple of Rappee 
ſnuff into a ſmall gallypot, along with 
an infuſion which was crowded with 

animalcula : after it had ſtood a night, 
it was examined, and the animalcula 
found as briſk and lively as before. 

+ 1 „ 
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From this time, it was examined 
every day, for about a week; but no 
change could be obſerved to have hap- 
pened to them. A drachm of tobacco 
was then cut down, and put into an- 
other infuſion which was full of 
animalcula; in this mixture alſo they 
lived, and ſeemed briſk till it was al- 
moſt wholly evaporated. 

Tobacco has generally been ſup- 
poſed to deſtroy all inſects; it would 
therefore ſeem that animalcula are 
not of the ſame nature with inſects, 
as they can live in it with ; impunity. 

- There are, doubtleſs, a variety of 
other things, beſides theſe I have 
mentioned, which would deſtroy the 
animalcula bred in putrid infuſions ; 
but as the deſtroying them in. this 
manner can hardly lead to any uſeful 
inference in the healing art, I ſhall 
not proſecute it any further; nor 

ſhould I have ſaid ſo much concerning 
it, had not curioſity drawn. me on 
from one trial to another, till I Bag 

made all thoſe I 2 now related. 


I ſhould 


(us } 


I I ſhould now proceed to draw a few 
of the inferences which more obvi- 
ouſly reſult from an examination of 

the above experiments. But, before 1 
enter upon that ſubject, it will, I 
hope, not be deemed foreign to my 
purpoſe, to make a few obſervations 
upon ſome of the arguments and 
proofs employed by thoſe gentlemen 
who make animalcula the cauſe of 
putrefaction. 


Here I ſhould em begin with 
Kircher, the founder of this doctrine; 
but, as his arguments and proofs, 
though ingenious at the time they ap- 
peared in the world, have moſt of 
them been already exploded in theſe 
latter times, when we have become 
more intimately acquainted with na- 
tural hiſtory, and have a ſyſtem of 
philoſophy better eſtabliſhed by expe- 
riments. I ſhall only mention a few of 
them; and am perſuaded, that to 
mention them, will be fully ſufficient 

to ſhew chat they are not of conſe- 
= W. 


Cl 1 
quence enough to deſerve any (er ous 
examination. 

His firſt reaſon, why he thinks ani- 
malcula are the cauſe of putrid diſ- 
eaſes, is, becauſe he had ſeen not only 
all kinds of inſects, but likewiſe va- 
rious monſters of the venomous kind, 
generated in the interior parts of the 
earth: 2d, Becauſe water incloſed in 
a veſſel, and expoſed to the ſun, was 
found to have bred animalcula; and 
becauſe worms are generated in the 
human ſtomach and bowels: zd, Be- 
_ cauſe, according to him, there is no 
ſpecies of plant which does not gene- 
rate a worm peculiar to itſelf, when 
it becomes mouldy : 4th, Becauſe the 
dead carcaſſes of animals have. a won- 
derful power of producing worms *: 
5to, Quia aqua per vaporem elevata, aer, 
grando, nix, vermibus ſeatent : 6¹, Quia 
en viven⸗ ali poteſt miſt ex us rebus, que 


quandoque 


Here I beg leave to obſerve, that this happens only 
in certain degrees of heat and moiſture, and when ſuch 
| ſubſtances have ſome communication with the atmo- 


_ as bo ET by the 27th experiment, and ſome 
_ | K other 


16 


quandoque vita imbutæ Juerant ; ; ita nullum 
quoque corrumpi poteſt, niſi ex ii 5 rebus que 
quundoque vitam habuermt. 

I thall now juſt mention one or two 
of his experiments, by which the 
reader will ſee, how a perſon, fond of 
an hypotheſis, will often torture facts, 
in order to make them quadrate with 

it. In his firſt experiment, he ſays, 
that if you leave a piece of fleſh, expo- 
ſed for a night to the moiſture of the 
moon, and examine it with a micro- 
ſcope next morning, you will find it 
to have degenerated, by the influence 
of that planet, into an innumerable 
quantity of putrid worms. 

In his ſecond experiment, he ſays, if 
a ſerpent be cut into ſmall parts, put 
into rain water, expoſed for ſome 
days to the ſun, and then buried a4 


other trials of a | Gmilar nature which I be ſince made, 
one of which is as ſollows: I buried a pound of freſh beef 
in a pot of earth, which I crammed as hard around it as 

I écould; when it had lain three weeks, I took it out, 
and found its texture almoſt totally diſſolved, its ſmell 
extremely offenſive, but could diſcover no animalcula 
upon it, though it was in the middle of ſummer. 
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| E 
hours in the earth, a great number of 
little ſerpents will be diſcovered in it 

by the microſcope. I muſt beg leave 
Va to obſerve, that this experiment 
proves no more, than that every ani- 
mal ſubſtance, macerated in water, 
produces animalcula when expoſed to 
the air; but that thoſe have any re- 
ſemblance to that animal from whoſe 
fleſh they were generated, ſeems | 
rather fabulous; though not long ago 
it was an opinion, that not only ani- 
mal infuſions produced animals like 
thoſe whoſe fleſh was infuſed, but 
that vegetable infuſions alſo often pro- 
duced ſalts which ſhot into chryſtals 
reſembling the plants from which 
theſe ſalts were obtained “. Several 
| animals indeed have a power of re- 
producing certain parts of their bodies 
when taken away, and, being divided 
into various parts, they have a power 
alſo of producing intire and perfect 
animals from theſe ſections of their 
bodies; but, in ſuch caſes, the life of 


2 vid. Boyle. 52 0 
. 1-2 None 
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none of theſe ſections mult be de 5 
ee 
The reſt of his experiments I ſhall 
not take the trouble to examine: they 
are all nearly of the ſame nature with 
thoſe 1 have already related, and tend 
to prove nothing more, than that ani- 
malcula are frequently generated in 
almoſt all putrid ſubſtances; which is 
a fact, although well eſtabliſhed, yet 
widely different from their being the 
cauſe of putrefaction; for, whatever 
is the cauſe of any effect, muſt neceſ- | 
ſarily and indiſpenſibly exiſt before 
that effect can be produced. Now I 
have ſhewn above, that putrefaction 
can exiſt, with all its uſual phenomena 
and effes, without animalcula; 
therefore they cannot reaſonably be 
ſuppoſed to be the cauſe of it. 
The celebrated Linnaeus, who, by 
his ingenuity and labour, has not 
only methodiſed natural hiſtory, but 
alſo enriched it with obſervations, has 
likewiſe favoured the doctrine of ani- 


in 


* Spallenzani on animal reproductions, 


| malcula 
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malcula being the cauſe of putrid 
_ diſeaſes. It is with deference that I 
oppoſe my opinion to that of a perſon 
ſo deſervedly famous over all the. 
learned world ; which indeed I ſhould 
not have done, had I not been doubt- 
ful, whether all the arguments and 
facts which he has advanced in fa- 
vour of his hypotheſis are ſufhcient 
to put it beyond doubt. Although 
animalcula be diſcovered lurking 


near the ſides of the puſtules in the 


itch ; although the itch be generally 
cured by ſuch things as are deſtruc⸗ 
tive to animalcula ; does it from 
_ thence naturally follow, that animal- 
cula are the cauſe of the itch ? Te 

The following reaſons, I preſume, 
make it extremely doubtful. Firft, 
Oil, ſo far as I have hitherto tried it 
myſelf, or can depend on the teſtimo- 
ny of others, kills all kinds of ani- 
malcula ; but oil rather ſeems to ex- 
aſperate than alleviate the ſymptoms 
of the itch, which it ought not to do 


by the hypotheſis, ſeeing it 18 noxious | 
to animalcula. 


K 3 | Second, 
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| Second, Solutions of Iriſh or Caſtile 
ſoap deftroy all kinds of animalcula, 
either bred in putrid fluids or ſolids : 
theſe ſhould therefore be a cure for 
the itch ; but experience teaches that 
they have no ſuch power. 
Third, As all the exanthematous 
diſeaſes are ſuppoſed by Linnaeus to 
ariſe from animalcula, and as muſk 
is reckoned by him an effectual pre- 
ſervative againſt theſe diſeaſes, it 
ſhould therefore follow; that muſk 
ſhould be deſtructive to theſe animal- 
cula, or, at leaſt, hinder their gene- 
ration ; but it neither does the one 
nor the other: for I mixed muſk; in 
various quantities, with ſeveral fluids 
which contained animalcula, but 
never could obſerve that it deſtroyed 
any of them; and ſmall quantities of 
Mo put into water always generated an 
amazing number of them in a few 
days. 
This reaſoning will emeckd equally 
to all the putrid, exanthematous, and 
other cutaneous diſorders. For, if they 
all depend on the ſame cauſe, viz. 
| ani- 
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animalcula, they muſt all neceſſarily 


yield to the ſame method of cure: 
and therefore, in ſuch cates, whatever 
kills animalcula muſt be a ſpecific, 
ſuch as mercury“, lime-water, ſul- 


phur, oil, ſoap, and a variety of other 


things; but this does not happen in 


practice; therefore the hypotheſis can- 


not be right. 


But further: though Linnaeus ſup- 


poſes this hypotheſis to be the moſt 
probable of all thoſe that have hither- 
to appeared, yet he does not ſay, that 
he himſelf has ſeen the animalcula 
which are the cauſe of, and exiſt in 
putrid exanthematous eruptions : 

and indeed, if we were molt indubi- 
tably certain, that the gentlemen, 
whom he has quoted as the diſcover- 
ers of them, had made their obſerva- 


tions without any poſſibility of being h 


deceived, which I am far from think- 
ing to have been the caſe; yet, if they 


See the foregoing experiments. 


+ Vidit illa (ſcil. animalcula) in morbillis Langius; in 


peſte Kircherus ; in ſyphilitide (limacum fimilia) Haupt- 
mannus; in petechiis Siglerius ; in variolis Lulitanus & 


Procellus. Amænitat. Academ. tom. v. p. 94. 
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were only ſeen in a few extraordinary 


caſes, theſe will make but little to- 


wards aſcertaining the hypotheſis; for, 


before we can fix upon any thing as 


the efficient cauſe of an effect, it muſt 
not be occaſionally, but conftantly 
preſent whenever that effect is pro- 
duced. Bur I think I am pretty cer- 
tain, that, although animalcula may 
ſometimes be found in exanthema- 
tous cruptions, and dyſenteric ſtools, 
they are far from being common in 
either; and therefore, all that can be 
fairly inferred from their preſence, 18, 


that they are ſometimes an accidental 


ſymptom in theſe diſorders. 
In looking over the hiſtory of diſ- 
caſes, ne will find a great number of 


_ extraordinary and uncommon ſymp- 


toms, which have now and then at- 
tended them. . But I know no attempt 
that has hitherto been made, in order 
to perſuade mankind that the cauſes 
which have once produced theſe 
ſymptoms muſt always neceſſarily 
exiſt in every diſcaſe where they have 


once been obſerved. It would there- 


fore 


1 


fore ſeem, that the ſame identical 
cauſe, which, on ſome extraordinary 
occaſions, has produced worms in dy- 


ſenteric ſtools, is by no means always 
neceſſary to produce the dyſentery it- 


ſelf, as it can evidently exiſt either 


with or without this ſymptom. 

I ſhall not pretend here to conſider 
every thing particularly which Lin- 
nacus has alledged in ſupport of his 
hypotheſis. All that I have further to 


obſerve is, that he ſeems to think the 


long preſervation of contagion in ſkins, 
linen, and other cloaths, and its being 
in this manner tranſported from the 
moſt diſtant regions, may be better 
explained by ſuppoling this contagion 
to be the ova of animalcula, than by 
conſidering it as any other kind of 
matter. That the ova of animalcula 


may be kept long freſh, and in a ſtate 


fit for being hatched, not only ſeems 


f poſſible, but is alſo conſiſtent with the 


experience of ſeveral authors *: but I 
can hardly think that even this affords 


* Mead on the plague. Marc. Anton. Plenciz, 
Baker's microſcope made eaſy. N 
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any 7 proof of their being the canſe of 
contagion, as we have many other 
things in nature which will alfo keep 


long, and ſtill continue in ſuch a ſtate 

that they will act almoſt in the ſame 
manner as when recent. Of this kind 
is yeſt, and many more which might 
be mentioned. But I ſhall finiſh what 
I have further to obſerve concerning 
the arguments which have been uſed 
in ſupport of the animalcular hypo- 


_ theſis, with a few ſtrictures on ſome 
parts of the Tractatus de Cyntagio of 
Marc. Anton. Plenciz. 


This author has carried his ideas of 


contagion, by means of animalcula, 
and their ova, much farther than any 
other that I know of; and has even 


gone the length of affirming, that 


every animal and vegetable ſubſtance, 


in every part of its compoſition, ne- 
ceſſarily contains either animalcula 
or their ova ; and that either of them, 
when they meet with a proper nidus 


and pabulum, are multiplied almoſt 


ad inſinitum, and ſo produce putrefac- 
tive exanthematous diforders. = 
| As 


b 139 1 

-As 4 corroborating proof of this 
aſſertion, he cites the authority of 
Buffon, who I ſuppoſe was led into 
that opinion by ſome of his experi- 

riments, which I have already men- 
| tioned; and alſo an experiment of 
Lanciſis, where he ſays, that ani- 
malcula were plentifully generated in 
a phial that was filled with nut water, 
and hermetically ſealed. I have al- 
ready obſerved, that I doubted ſome 
inaccuracy had taken place i in the ex- 
periments of Buffon, and muſt do the 
ſame with regard to this of Lanciſis, 
as I am pretty well convinced, from 
repeated trials of the ſame nature, 

that no animalcula are generated in a 
phial that is well corked, whether it 
contain nut water, or any other mix- 
ture; and far leſs will they be gene- 
rated in one that is hermastical y ſeal. 

ed. 

He thinks he is certain alſo, that 
animalcula exiſt in all kinds of pus ex- 
creted from the human body, though 
he does not ſay that he has examined 
this matter, and ſeen them there him- 
fel 


FE rennen n r N r Ap ta 3 oh , — —_— 
F d Oy nn doe 7777 


- 6H 
e. 


57... OE Pa ECT OT Or 
Log Cy We ee eee 


PS 
4 : * 
* 
113 
: sf 
N of 
% 
5 
7 

* 

-, 4 

4» 
IA 

X 
wor 
* 
1 
© 

5 
} 


— n 


A N /// - IDEN FS. > 8 
e eee e , SWF eye Oe" 2 


wes 
8 


"2 
2 

- 8 5 
= BY 
= 
-*Y 
* 
£3 41 
- 


1 0 1 
ſelf. But I cannot help doubting of 
the truth of this likewiſe, as I have 
repeatedly examined pus 8 various 
ſores, and ſeldom found animalcula 
in it; but, when I did find them, they 
were always large enough to be viſible 
by one of the middling fort of magni- 


fiers; ſo that I can hardly doubt, if 


they had exiſted in every quantity of 


pus which I examined, but I muſt 
have detected them cither by one of 
theſe glaſles, or by the finer ones. 
He allows, that animalcula may ex- 
iſt without putrefaction; but denies 
that putrefaction can exiſt without 
animalcula * This laſt aſſertion is, 
however, proved to be erroneous, by 
ſeveral of the preceding experiments; 
and this proof is one of the ſtrongeſt 


arguments which can poſlibly be 


brought againit the animalcular hy- 
potheſis. 
His method of accounting for the 
ſmell of f putrid ſubſtances 1 is, by ſup- 


Sed hoc n noſtris concedere non poſſumus, 


quod putredo abſque tali materia animata elle 48777 


Trac. de . 


poſing 


. 


poſing it to ariſe from the excrement 


of animalcula . This fœtid ſmell, 
he ſays, takes place in all putrid bo- 


dies, except wood. But wood, by his 
own confeſſion, as well as by the te- 
ſtimony of ſeveral others, is fully as 
much crouded with animalcula, when 
putrid, as any other ſubſtance f. 

Therefore, by the hypotheſis, putrid 
wood ought to ſmell as fœtid as any 
other putrid body ; but it does not ; 
therefore the hypotheſis muſt be 


wrong, or the wood animalcula muſt 


void no excrement, or their excre- 
ment muſt have no ſmell. That they 
| ſhould void none, is hardly conſiſtent 
with the laws of animal life, ſo far as 
we are acquainted with them; that it 
ſhould not ſmell fœtid, if that of 


other animals in putrid ſubſtances 
ſmell ſo, is hardly to be credited or 


accounted for. 
Our author ſeems much 44 2 Joſs 


how to extricate himſelf when he 


* Et quod al his experimentis, fluida quæ putreſcunt, 


turbida fœtida reddantur. Idem Tra#?. de Contagio. 


+ Lewenh. in epiſt. ii. ad Domin. Herman, Van 


Zocle. Ray's WW. ob 4 G1 in the Creation. 


comes 
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comes to conſider the objection by 
MAN oe i alledged, that animalcula 
are. the tand not the cauſe of 
Putretaghion. Aft qui pertinaciter contra- 
11. heit ii) adherent fententie, aliud in his 
jam addullis argumentis nan iuveuiunt Hu 
g1um udn qu dicant, vermiculos illos, gui 
in rebus qutridis obſervantur, efſe efſettups 
putredin:s, non vero apſam putredinem, 
adeoque putredo debeat eſſe aliquid aliud, & 
ab alio principio dependere. Verum quale 
ud principum fit, in quo vero putredo 
conſiſtat, non determinalur, negue determi- 
nari poſit ; nam ſuperius jam oftendimus, in 
allis que adverſarii afferunt, veram naturam 
putredinis canſtitui non poſſe; ig itur mbil 
ſupereſt niſi materia quedam animata, per 
quam putredo conſtituitur. This paſſage 
affords a view of an argument of the 

ſtrangeſt nature I eyer met with. To 
ſay, that becauſe putrefaction, or be- 
cauſe any one thing you pleaſe, does 
not conſiſt of this, or of that, there is 
therefore nothing elſe in the creation 
left for it to conſiſt of, is by no means 
talking like a philoſopher ; who, 
if he has made 5 proſiciency in that 
Acience, 
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ſcience, muſt be conſcious how ſmall 


a portion of the works of the great au- 
thor of nature fall within the limited 
ſpan of his knowledge. 


Upon the whole, this author ſeems 


to have been a little too fond of his 
hypotheſis ; and, in order to prove it, 
has laid Hold of, and adapted to his 
purpoſe, every thing he could meet 
with, that had the ſmalleſt relation to 
the exiſtence of animalcula in putrid 


ſubſtances, but has not advanced one 
ſingle experiment of his own ; relying 


wholly on the obſervations and rela- 
tions of others, with regard to which 
he has been abundantly credulous. 


Having now, I flatter myſelf, ſhewn 


the inſufficiency of ſome of the lead- 
ing arguments made uſe of by thoſe 
gentlemen Who favour the opinion 
of animalcula being the cauſe of pu- 
trefaction, I ſhall proceed to draw a 
few more concluſions from the above 
experiments, and to give a ſummary 
view of what has already been ſaid in 
this We 
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By the 22d and 25th experiments it 
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appears plain, that putrefaction can 
take place, either in an animal or vege- 


table body, without producing any 
animalcula *. Whence it follows, that 


if, in any ſingle caſe or circumſtance, 
it can exiſt without them, they are not 
the efficient cauſe of it ; but they are 


ſo far from being the efficient cauſe 


of putrefaction, that a piece of filk, 
or cloth |, tied over the putrefying 
ſubſtance, is only required to keep 
them from being generated 1 in it. 

By the 27th experiment it appears, 
that though the ova of animalcula ex- 


iſt in any ſolid or fluid, yet they can- 
not be hatched without the aſſiſtance 


of the external air; and that even a 
pretty large quantity of incloſed air is 


inſufficient for this purpoſe, farther 
appears, from ſubſequent trials, 
mentioned in the ſame experiment. 


It would ſeem, however, that an 
exceeding ſmall quantity of freſh cir- 


Marc. Anton. Plenciz. in his Tractatus de Contagio, 55 


Expreſely denies this. 
-.4 ec lacle de la Natures t tom, i. p. 1 15. 


culating 


E 


culating air is ſufficient to allow a vi- 
vifying principle to be communicated” 
to theſe ova; for animalcula were 
plenrifully generated in a ſmall quan- 
tity of Leontodon and water, in the 
ſame large bottle with which I had 
experimented before, when, inſtead 
of being cloſely corked, a piece of to- 
bacco-pipe-ſtopper was introduced 
through the middle of the cork, ſo 
as to open a ſmall communication 
with the external air: from which 
I think we may ſafely infer, that 
wherever animalcula exiſt, whether 
in folids or fluids, their exiſtence is a 
proof that there is circulating air in 
the place where they are found. 
Nothing can be more natural than 
to conclude, that, if animalcula are 
the cauſe of putrefaction, this proceſs | 
will be accelerated by bringing a 
number of them into contact with any 

putreſcible ſubſtance ; but by ſeveral _ 
of the preceding experiments the di- 

rect contrary happened; therefore | 
they have no ſuch power. : 


1 - But 


a 
But further: if they are the cauſe 
of putrefaction, as the cauſe and the 
_ effect muſt neceſſarily co-exiſt to- 
gether ; therefore we muſt conclude, 
that wherever putrefaction exiſts, ani- 
malcula muſt exiſt alſo. This we 
have already found not to be the 
caſe; but it will follow from this 
propoſition, that, wherever animalcula 
exiſt, putrefaction muſt exiſt alſo, This 
too does not happen; for we have 
found, by the 29th experiment, that 
they were generated as plentifully 
| where no ſigns of putrefaction could 
be diſcovered, as where it took place 
in the moſt obvious manner. 
Nor ſhould animalcula only be co- 
exiſtent with putrefaction, but pre- 
vious to it, if they are the cauſe of it: 
which however ſeems not to be the 
caſe; for, after the moſt careful exa- 
mination, I have always found the pu- 
trid ſmell at leaſt ſeveral hours 
before I could obſerve' any animal- 
cula, unleſs where they exiſted in the 
ingredients previous to their running 
into a putrid ſtate. 


We 


L 9 „ 
We have already ſeen that putrid 
vegetable matter ſtrongly preſerves 
animal ſubſtances from putrefaction. 
By the 28th experiment we have alſo 
ſeen that putrid vegetables, when 
they have finiſhed their fermentative 
proceſs, do not haſten the putrefac- 
tion of freſh vegetables: Nevertheleſs 
it would ſeem, by the 32d experiment, 
that the maggots generated in putrid 
animal matter haſtened the putrefac- 
tion of freſh animal matter: But, 
though the maggots then made uſe of 
were carefully waſhed, they might 
{till retain ſomething of the putrid 
colluvies from which they were 
taken; or poſlibly thoſe of them 
which ſeemed dead might have run 
into the putrid ſtate, and been the oc- 
caſion of tlie ſmell which was ſup- 
poſed to have ariſen from the mutton. 
But, ſhould we even allow that theſe 
maggots were the cauſe of this piece 
of mutton becoming putrid {ſooner 
than the other, even then it is not a 
ſufficient proof that animalcula are 
the cauſe of putrefaction, as the mag- 
E 2 gots 
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gots made uſe of were a much larger 
ſpecies of creatures, and of a nature 
different from thoſe almoſt inviſible 
ones upon which putre faction is ſaid 
to depend by the gentlemen who fa- 
vour this hypotheſis. | 

The grcateft part of authors who 


have wrote concerning the animal- 


cula generated in putrid animal and 

vegetable matter, ſeem always to 
have conſidered them as neceſſarily 
exiſting there, independent of circum- 
ſtances. Were this really the caſe, it 
would be a ſtrong argument in favour 
of the animalcular hypotheſis; but, 
as we have already ſeen, that, beſides 
the animal or vegetable matter itſelf, 
the circumſtances of heat, moiſture, 
and ſeaſon are alſo neceſſary towards 
_ their generation, their exiſtence proves 
nothing. But, leſt what 1 mean by 
ſeaſon being neceſſary towards the 
generation of animalcula ſhould not 
be underſtood, I ſhall explain it by re- 
' peating an obſervation already men- 
tioned, viz. that, at any of thoſe de- 
 grees of natural heat which we 
generally 
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generally. have during the ſummer, 


animaleula will be plentifully g gene- 
rated from animal or vegetable fiarter 


during that ſeaſon; but in the win- 


ter, let any of theſe degrees of heat 

be artificially raiſed, let animal or 
vegetable matter be placed in them, 
: and no animalcula will be generated *, 


And indeed, from all the trials I have 


hitherto made, no animalcula have 
been generated during this month (De- 


cember 1768) in the ſame mixtures in 


* which they were plentifully generated 


laſt ſummer, though I have tried 


every degree of heat from 50 to 80 of 


Farhenheit's ſcale: hence it appears, 
that animalcula are only an attendant 


on putrefaction for one part of the 


year in our northern climate; and 


* Infuſions of pepper, of Leontodon, and 1 animal 
matter, from all of which I never failed to obtain ani- 
malcula laſt ſummer, being repeatedly tried this winter, in 
various degrees of heat, never once produced any. Since 
theſe experiments were made, I have been told by a gentle- 
man, that he has produced them in hay in the winter; and 
Mr. Ellis, in the Philoſophical Tranſactions for the 
year 1770, ſays, that he produced them from infuſions of 


potatoes. As I made my experiments with all the accu 


racy I could, the matter with me is {till doubtful, 


L's therefore 
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therefore cannot be the cauſe of it, as 
it attacks the living ſubje& indiſ- 
criminately at all times of the year, 
and the dead one alſo, though in the 
winter it comes on more fowly than 
in the ſummer. 


HA F. 


11 


CHAP. N. 


55 ome attempts to diſcover whether the loſs "© 


the fixed air contained in bodies, be the 


cauſe of | their decompyſ tion and putręfac- 

tion. 5 | 
HE. illuſtrious Sir Ifaac Newton 
was the firſt who, aniong many 


other important diſcoveries, demon- 


ſtrated, that fixed air was an ingre- 


dient in the mpaes of almoſt all 


bodies. 

But the hints given by Sir Iſaac on 
this ſubject ſeem to have been but 
little attended to, till the learned Dr. 


Hales further elucidated them, not 
only by ſhewing that fixed air was a 


part of the compoſition of almoſt eyery 
animal, vegetable, and mineral, but 
that it could likewiſe be obtained 
from them in yarious manners; that, 
with regard to gravity and elaſticity, it 


had ſome affinity to the common air 


| of the atmoſphere, but differed fro 
1 4 F 
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it in being totally unfit for reſpira- 
tion “. 

From the hints of He great men, 
Dr. Macbride, in his late ingenious 
eſſays, has endeavoured to illuftrate 


the nature of this fluid ſtill farther, 


by a variety of curious and judicious 
experiments; by which he endeavours 


to prove, that it is the cementing 


principle, or bond of union, which 
connects the ultima corpuſeula of bodies 


to one another, and preſerves them 


from running into a ſtate of decom- 
poſition and putrefaction, to which 


all animal and vegetable ſubſtances 


have a natural tendency; and to 
which, according to him, they arrive 


with more caſe when cad of this 


1 
he experiments and arguments 


made uſe of by this gentleman in 
ſupport of his hypotheſis ſeem ſo con- 


cluſive, that, ſo far as they regard 


ſixed air, 1 ſhould de reſted on their 


Aid. Vagetab. fl Statice, 5 
validity, 


1 
validity, had not ſome experiments 
that I had made on the ſame ſubject, 
previous to the reading of his book, 
induced me to think the matter at 
leaſt doubtful. After I had read his 
book, I became doubtful of my former 
experiments, therefore determined to 
repeat ſome of them, and add a few 
more, for my own ſatisfaction, on a 
ſubject that {till appeared dark to me. 
Theſe I now lay before the public for 
their candid examination, without 
having drawn any other inferences 
than ſuch as I think naturally reſult 
from them ; nothing being farther 
from my intention than to cavil, nor 
any thing more diſagreeable than to 
canvaſs the ſentiments of other people, 
into which nothing could poſſibly 
have led me but the connection of 
that plan which I am obliged to pro- 
ſecute. 


N 
* 2 # 97,5 2g * N n n Ta N * 
n * 8 FFC N nn. a. FR 


6 
N n , " | N = l 8 
05 An 4 e 85 « 1 n. A 
N 15 . . d 5 8 2 1 Te I 2 
S A en <2 5 CIP 4 * by 3 4 % $ 8 1 5 +, 2 85 
N eee ee EW 25 r . ; * e eee 
* 8 6 „ * F 2 TI 9 , R * 
1 2 q 8 8 PENS N N 5 1 2 pe: ns Nh 10 W 1 8 Were: 
5 SN ee 3 bo: 24 AE rn yo ge Vp - - q 
y 2 N 5 IE * Seu . 4 * ; a ” a * 


I 54 1 


EXPERIMENT XLVIII. 


On the 24th of June 1765, having 
put a ſmall Seville orange into a 
ſheep's bladder, and ſqueezed out as 


much of the air as I could, ſo as to 
bring the bladder into contact with 
the orange all around its ſurface; I 


tied the mquth of it cloſe to the 


orange, and fecured the ſection with 


ſealing wax. A ſmall turnip was put 
into another bladder, and ſealed up 
in the ſame manner. The bladders, 

with their contents, were then laid 


| together in a warm cloſet.” The 


orange in about three weeks was con- 
tracted to nearly one half of its ori- 


ginal fize, and had emitted nearly 
about as much fixed air as it had loſt 


in magnitude. The turnjp contracted | 
ſo faſt, that in about ſix or ſeven days 


it was reduced nearly to one-fifth part 


of its former bulk ; but no air had 


blown up any part of the bladder 
around } it. The orange, when taken 


out 


[ 155 } 
out of the bladder, though reduced 


to a kind of pulp, had acquired no of- 
fenſive ſmell ; the turnip was become 


almoſt as hard as a piece of horn, and 


had no ſmell at all. 


Though no viſible hale could be diſ- 
covered in any of the bladders, yet TI 


ſuſpected the tightneſs of that one 


which contained the turnip : In order 


therefore to put it to the trial, I poured 


into it three ounces of water, tied and 


ſealed it as before, and having laid it 


in the ſame cloſet, when it had re- 


mained there eight days, the bladder 
and water together only weighed 
three drachms. I then poured the 
water out, blew up the bladder, ſealed 
it and laid it again in the ſame cloſet ; 
after eight days more 1t did not ſeem 
to have loſt any of this air, nor could 


I force any of it through the bladder, 


though I ſqueezed ſo hard that I was 
afraid of an it. | 
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EXPERIMENT: xx. = 


— 


Having reſolved to repent dus expis 


riment, I put a larger turnip, of five 


inches diameter, into a ſtrong ox blad- 


der, which tied and fealed as before. 


It was then laid in a molſt warm 
place, where it remained ſeveral days 
without parting with any fixed air: 
being afterwards removed into a dry 


place, and kept there about a month, 


the turnip was found ſhrivelled up 
nearly to the ſize of a walnut, and the 


bladder adhering cloſely. every where 


to its ſurface. On opening tlie blad- 


der, the turnip had acquired nearly 


the conſiſtence of horn; but had no 


bx gag 


#4 EXPERIMENT 1 


A ſmall apple was next incloſed in a 


| ſheep's bladder, which was laid in the 
ſame cloſer. After it had lain there 


about a month, the apple was become 
- ſoft, 


L RF 2 
ſoft, and had emitted a little fixed air: 
when it had lain ſix weeks, the whole 
was put into a baſon of warm water, 
which ſoon rarifying this air, made it 
burſt the bladder. When a part of 
the apple came out, I at firſt thought 
that it ſmelled putrid ; but, on a more 
narrow examination, it appeared that 
this ſmell aroſe from the bladder, 
which had been macerated in the 
warm water. 
An experiment of this kind was alſo 
attempted by incloſing a piece of beef 
in a bladder; but in this manner it 
did not facceads for theſe two animal 
ſubſtances putrifying nearly about the 
ſame time, the ſtructure of the bladder 
was thereby deſtroyed; ſo that it, to- 
gether with the beef, fell n into 
one putrid maſs. 
he intention of theſe experiments 
was, to diſcover whether fixed air could 
be ſeparated from bodies without theſe 
bodies running into a putrid- ſtate, 
which I conjectured. might poſſibly 
happen, and which was juſtified by the 
event; for, though the texture both of 
e the 


8 


nag! , OR os tis _ "I 

ba. \ 3 6252.4 rh 5 ; Ds TR «2% . 
1 ² T * N nan Sin aed * wrnmmmmg 
* We 22 1 Ces Tc | . . 2 2 MH 


N 


EIS 


> 8 33M 


[ 5 : 


5 the orange and the apple was broke | 


down and deſtroyed, neither of them : 


were putrid. 


The texture of tlie turnips was not 
deſtroyed: I therefore ſuſpected that 


the fixed air contained in them, in 


their expanded ſtate, had alſo been 


ſhrivelled up and condenſed along 
with them; and accordingly, upon 


trial, I obtained nearly the ſame 


quantity of fixed air by diſtillation 
from that ſhrivelled one which had 
formerly been five inches in diameter; 
as I could from a freſh one of the 
ſame dimenſions; from which it 


would ſeem, that.the fixed air of the 
turnips had not exhaled along with 
their aqueous parts, as I imagined, but 
had remained. ſtill with them, and 
poſlibly preſerved them from being 


diſſolved: For I agree with Dr. Mac- 


bride in thinking, that, whenever the 
fixed air is extricated from any ſolid 
body, that body muſt cither neceſlarily 


be diſſolved, or ſuffer ſome change in 


the internal ſtructure of its parts; 
though 1 am far from being of Opia 
: nion 


tk 

nion that this change muſt induce - 
putrefaction: for, if the vinculum of 
bodies, or, in other words, that which 
Preſerves them from putrefaction, be 
fixed air, then it will naturally follow, 
that thoſe bodies which contain the 
greateſt quantities of this fixed air, 
ſhould not only be the longeſt of turn- 
ing putrid themſelves, if they retain 
this vinculum, but like wiſe the ſtrongeſt 
preſervatives againſt the putrefaction 
of other bodies wheri they part with 
it, provided theſe other bodies have 
the power of abſorbing fixed air. 
The experience of people who have 
made long ſea-voyages, as well as 
that of the beſt medical authors, has 
long eſtabliſhed this fact, that le- 
mons, oranges, arid other ſucculent 
vegetables, are amongſt the moſt 
powerful antidotes againſt that ſpe- 
cies of putrefaction called the ſea- 
| ſcurvy; on the principles there- 
fore of Dr. Macbride, they ought to 
contain greater quantities of fixed air 
than other vegetable ſubſtances, and 
n part 
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E 
part with it more eaſily in the flo. 
mach, in order to ſupply it to the 
animal, which, in theſe circumſtances, 
ſands 3 in Heed of 1 it. 


| EXPERIMENT II. 

With a view to throw ſome light 
upon this matter, I took an orange 
and a turnip of equal weight, and 
diſtilled cach of them in a ſmall appa- 
ratus for bringing over fixed air : by 
this proceſs I obtained rather more air 
from the turnip than from the orange; 
therefore, by the hypotheſis, turnips 
ſhould be a ſtronger antiſeptic than 
Oranges. ” 

The ſame thing was tried with a 
lemon, and a turnip of equal weight. 
The ſixed air obtained from the tur- 
nip was nearly the ſame as before; 
but that obtained from the lemon was 
leſs than what had come from the 
orange. 


E X- 
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EXPERIMENT III. 


With a view to diſcover whether 
| lemons and oranges would part with 
their fixed air in the ſtomach eaſier 
than other vegetables, I put into one 
eight ounce phial an ounce and a half 
of bread, half an ounce of the juice 
of lemons, and half an ounce of ſa- 
liva. Into another phial of the ſame 
fize, .one ounce and a half of bread, 
half an ounce of the juice of oranges, 
and the ſame quantity of ſaliva. Into 
a third, an ounce and a half of bread, 
and half an ounce of ſaliva. The 
Phials being thus prepared, were all 
filled up with water. Bladders were 
faſtened to the mouths of each of 
them, and they were placed all to- 
gether in a heat as near to that of the 
human ſtomach as could be kept up. 
The two phials which contained the 
acid began to be in motion in a few 
minutes, and ſoon after to throw up 
ſome of their ſolid parts to the top; 
and in half an hour from the time 
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that they were ſet down, they had 
completed the throwing up of all 


their ſolid parts, and an exceeding 


ſmall quantity of air. had come over 
into the bladders from each of them. 
After the - ſtandard phial with the 
bread, water, and ſaliva had ſtood 


about ten minutes, the motion in it 


was alſo become perceptible: when 
it had finiſhed its fermentation, which 
it did before the other two, a quan- 


+ tity of air of the ſize of a ſmall wa 
nut had come over into the bladder. 


The two acid mixtures never fer- 


mented briſkly. When they had 
ſiniſhed that proceſs, a quantity of 


air, nearly of the magnitude of a fil- 


bert nut, had come over from that one 
with the orange-juice, and about half 


as much from the other. 

Here the circumſtances were as 
ſimilar to thoſe of digeſtion in the ſto- 
mach as I could make them; but the 
lemon and orange-juice, inſtead of fa- 
cilitating the extrication of the fixed 
air, rather hindered: it: ſhould- the 


| fame thing take place in the ſtomach, 


. AS 


: 1 as 1 

as we have reaſon to believe it will, 
then lemons and oranges are not anti- 
ſeptic by the hypotheſis, but they are 
antiſeptic by experience; and every 
hypotheſis that docs not quadrate 
with facts that are W by ex- 
perience muſt be e 


EXPERIM ENT LI. 


I took five cight ounce phials, and 
marked them 1, 2, 3, 4, 5. Number 
1, was filled with wort; number 2, was 
the acid mixture, with the juice of 

lemons, as in the laſt experiment; 
number 3, was that with the orange- 
juice; number 4, contained half an 
ounce of exceeding ſalt beef, made 
into a maſh with pure water, and 
half an Ounce of ſaliva, and was filled 
up with water; number 5, contained 
half an ounce of boiled cabbage leaves, 
and as much ſaliva, and was likewiſe 
ſilled up with water. Bladders were 
Fa" ihe to the mouths of all the phi- 
als as before, and they were ſet in 
the ſame degree of heat. The fer- 
| " M12 mentation 
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mentation began {voneſt in number 5 
and continued about two hours; at 
the end of wluch, a quantity of air, 
nearly an inch in diameter, had come 


over into the bladder. Number 2, and 


3, began their fermentation ſoon after 


number 1, and finiſhed it ſome time 
before it: but in this experiment the 
- greateſt quantity of air came over 


from the mixture with the lemon 


juice; whereas in the laſt, that with 
the orange juice had yielded the 


greateſt; the quantity from each, 
however, ſcemed rather leſs than in 
the laſt trial. Number 4, began to 
ferment in about 20 minutes, and 
continued to do ſo for ſeveral hours. 
The quantity of air that came over 
from it was conſiderably larger than 
what had come from both the acid 
mixtures. Number 5, with the alt 
becf, was longer of beginning to fer- 
ment than any of the others, and con- 
tinued alſo longer in that ſtate. The 
quantity of air that came over from 
it was about the ſame as had come 
from the wort, 
. The 


SO SY 


Fl 

The phænomena ariſing from 
ſome of theſe mixtures, ſeem to 
favour the theory of Dr. Macbride ; 


and thoſe ariſing from the others, 


ſeem to invalidate it, particularly the 
air ariſing from the ſalt beef: for, if 
the cementing principle of bodies be 
fixed air, and this fixed air be the 


principle by which they become anti- 


ſeptic; and if ſalt beef contain a 
greater quantity of it than lemons 


and oranges, or at leaſt part with a 


greater quantity of it during fermen- 
tation, then it muſt neceſlarily follow, 


that ſalt becf is a ſtronger antiſeptic ; 
and if ſo, why do ſcurvies attack 
ſailors with ſo much violence, when 


this antiſeptic beef is a principal part 
of their food ? 


But further: if ſalt beef contain 
more fixed air than lemons and 
oranges, part with it eafier, and be 
thereby a ſtronger antiſeptic, whence 
ariſes the abſurdity, that ſailors fo 


often contract putrid ſcurvies while 


they are conſtantly uſing the ſtronger 


antiſeptic, ſalt beef; and are after- 
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ward certainly cured of it by uſing 
the weaker one, lemons or oranges 5 


EXPERIMENT IIV. 


Dr. Macbride is of opinion, that 
the antiſeptic power of the bark, is 
owing to the fixed air extricated 


from it while fermenting in the ſto- 


mach. On reading this, I ſuſpected 
that there might be many other ve- 
getable ſubſtances which would yield 


as much fixcd air in fermenting as 


the bark, and yet be greatly inferior 
to it in antiſeptic power, In order to 


try this, I took fix eight ounce phials, 
and having marked them 1, 2, 3, 4, 
5, 6. Into number 1, J put half an 
ounce of powdered bark, and the 
ſame quantity of bread and ſaliva : 


into number 2, I put half an ounce of 


dliced turnip, and as much bread and 
ſaliva: into number 3, I put half an 


ounce of cabbage leaves, and the 
ſame quantity of bread and ſaliva : 


into number 4, I put half an ounce of 


ſliced carrot, and the ſame quantity of 
bread 
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bread and ſaliva: into number 5, I put 
half an ounce of dried peas, and the 
ſame quantity of bread and ſaliva: 
and, into number 6, half an ounce of 
potatoe, and as much bread and ſa- 
liva. Bladders were now faſtened to 
the mouths of all theſe phials, after 
filing them up with water, and they 
were placed as before, in a heat near 
to that of the human ſtomach. It 
would be needleſs to relate the various 
times at which they began their fer- 
mentation, and different ſpaces 
which they continued in it; theſe are 
foreign to our purpoſe: ſuſſice it 
therefore to ſay, that after the whole 
of them had finiſhed this proceſs, 
number 1, 2, and 3, had all of them 
yielded nearly equal quantities of air, 
viz. about the bigneſs of à large wal- 
nut; number 4, had yielded ſomething 
leſs; number 5, had yielded nearly 
twice as much as the bark; and num- 
ber 6, had given conſiderably leſs than 
any of them. 


Bladders that are uſed in this man- 


ner, for the reception of fixed air, 
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muſt be previoully ſteeped in oil ; but 
even then they are ſometimes apt to 
contract ſo with the heat, during the 
experiment, as to render it ſomewhat 
uncertain. As much, in my opinion, 
depended on the certainty of this laſt 


experiment, I reſolved to repeat it again 


in a manner which would enable me 
to mcaſure the quantity of air cxtri- 


cated from each mixture: this was by 
a a bended tube and a phial, in a veſſel 


of water, ſuſpended upon the end of 


it, as deſcribed by the honourable 
Mr. Cavendiſh, in the Philoſophical 


Tranſactions tor the year 1756 *, 
The ſix mixtures, as in the laſt ex- 


. periment, were tried with this appa- 
ratus; and from number 1, I obtained 


by fermentation, ſeven drachms, by 


- meaſure, of Wha air. 


From number 2, I obtained rather 
more than ſeven drachms. 


From number 3, e eight drachms and 
a half. 


* Philoſoph, Tranſact. for the year 1756, Table 7. 


From 
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From number 4, only a little more 
than half an ounce. 

From number 5, two ounces one 
drachm. 

From number 6, I got little more 
than three drachms. 

From half an ounce of apples, and 
the ſame quantity of bread and ſaliva, 
put into eight ounces of water, I ob- 
tained fourteen drachms of fixed air . 

The experiments on this ſubject, 

taken together, ſeem plainly to prove, 
that ſeveral of thoſe vegetable ſub- 
ſtances, which are daily uſed at our 
tables, contain, or at leaſt part with, 
more fixed air, during fermentation, 
than the bark. If, then, throwing fixed 


air into the blood be the natural me- 


thod of preſerving an animal from 
putrefaction, and likewiſe the method 
of reſtoring it to ſoundneſs, when al- 

ready putrid, peaſe, apples, cabbages, 
turnips, ought all to anſwer this in- 
tention more powerfully chan the 


+ The air being infuſed into lime-water precipitated | 


the Ee 
bark; 


I 
bark: But, if any of them had ſuch a 
power, it is reaſonable to preſume that 
their conſtant uſe muſt have diſco- 
vered it, even though mankind had 
been leſs attentive than they are. 
That bark, when taken into the 
ſtomach, has a power of ſtopping par- 
tial mortifications, is a fact already 
well cſtabliſhed +; but, though the 
thing has not been much taken notice 
of, it further alſo poſſeſſes a power of 
contributing greatly to check theſe. 
mortiſications, when applied to them 
either alone, or along with other in- 
gredients, in form of a poultice. 
Should we allow, that, when taken 
into the ſtamach, it checks them 
ſolely by throwing fixed air into the 
blood, yet we will find, that it has 
not ſo good a chance to throw this 
air into the blood, when applied as a 
poultice; for it can neither ferment ſo 
properly in this form, as when inclo- 
ſed in the ſtomach; nor, if it could, 
the fixed air extricated from it would 


+ Medical Eſſays, vol. i. | 
not 
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not find ſo eaſy a paſſage into the 
blood; the extremities of the inhalent 


veſſels in mortifying parts being al- 
ways covered over either with a kind 


of eſchar, or a quantity of inert mat- 


ter. 
But, ſhould we allow chat the lk 


even when applied as a poultice, fer- 
ments, throws out its fixed air. into 


the gangrened part, and thereby ſaves 
it from a total mortification, this 


would hint to us a proceſs, by which 


the ſame thing might be accom- 
pliſhed much more fully and ſpeedily, 


viz. by throwing this fixed air into it 


from a fermenting or efferveſcent 
mixture. I know not that this has 
ever been tried; it is, however, a 


ſafe, curious, and eaſy experiment, 


and, as ſuch, I would recommend it 
to ſurgeons of hoſpitals, where ſuch 
kind of gangrenes moſt frequently 
occur. 

From what has already been ob- 
ſerved, I think we have reaſon to 
ſuſpect, that there are other prin- 
CW in bodies, beſides their fixed 


air, 
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I 
air, which contribute perhaps more 
than the fixed air itſelf to render 
them antiſeptic. This ſuppoſition 
ſeems to be much ſupported by ſome 
of the experiments of Sir John 
Pringle, and particularly by that one 
where two grains of camphor proved 
a much ſtronger antiſeptic than ſixty 
grains of ſca-ſalt. Now, let us ſuppoſe 
theſe two grains of camphor to have 
contained any quantity of fixed air, 
that can poſlibly be conceived as re- 
ſiding in ſo ſmall a body; let it like- 
wiſe have quitted the camphor, and 
been abſorbed by the meat; yet it 
Will ſtill appear too diminutive to have 
been the {ole agent by which this 
meat was preſerved. But camphor, 
as has been proved by Dr. Hales, 
contains almoſt no fixed air; and 
therefore it certainly did not act by 
throwing it into the body which. it 
preſerved *. 
Should we ſuppoſe the antiſeptic 
power of the camphor not to have 
been owing to the fixed air inherent 
* Vide Vegetable Static. = 
5 * | "UL 


( +2 
in, and communicated by it to the 
body which it preſerved, but to ſome 
peculiar power that it has of hinder- 
ing the ſeparation and eſcape of fixed 
air from other bodies to which it is 


applied, this would, in ſome meaſure, 


explain its antiſeptic power: But this 
is not the caſe; for it will appear from 
ſome experiments, juſt now to be 
mentioned, that fermenting mix- 
tures, with ſmall quantities of cam- 


phor, throw out equal quantities of 
fixed air, with the ſame mixtures 


which contain none. 
EXPERIMENT LV. 
Half an ounce of raw beef, the 


ſame quantity of bread and of ſaliva, 
with four grains of camphor, were 


put into eight ounces of water, and 


fet to ferment as before. The fermen- 
tation was ſeveral hours later of be- 
ginning in this mixture, than in thoſe 
of the ſame nature without camphor : 
when it had begun, it continued 

longer alſo in this ſtate, during which, 


five ounces and ſeven drachms of 
| fixed 
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fixed air had come over from it. This 
ſixed air had no ſmell of camphor, 
The mixture, during its fermenta- 
tion, never acquired a bloody colour, 
which all the. others, when made 
with raw meat, had done ; and 
whereas the others generally became 
putrid in 24 hours after they had 
ſiniſhed their fermentation, this was 
kept eight days after it, and found 
perfectly ſweet. 1 


EXPERIMENT LVI. 


Another mixture, containing the 
ſame quantity of raw beef, bread, and 
ſaliva, with two. drachms of nitre, 
was ſet to ferment in the ſame man- 
ner. It was long of beginning to fer- 
ment, like that with the camphor, 
continued about the ſame time in that 
proceſs, and yielded not- quite five 
ounces of fixed air; it never acquired 
the bloody colour; and was likewiſe 
kept eight days after the fermentation 
without becoming putrid. 

From the two laſt experiments it ap- 


pears, that though ſome, and perhaps 
all 


WB 
all antiſeptics have a power of retard- 
ing the fermentative proceſs of ali- 
mentary mixtures, they have no power 
of hindering it altogether ; nor does 
it ſeem that they have any power of 
hindering the ſeparation of fixed air 
from bodies while they are ferment- 
ing; for as much air was extricated 
from the two laſt mixtures, when 
they, had the camphor and nitre, as 
when they had none of them. This, 
perhaps, is a rule that will hold good 
with regard to all antiſeptics what- 
ever; therefore antiſeptics, at leaſt 


os camphor and nitre, cannot be ſaid to 


Preſerve, bodies, by reſtraining their 
fixed air from flying off, but by ſome 
other principle, with which we are 
as yet unacquainted. 


It may poſſibly be alledged, that the 


reaſon why theſe two laſt mixtures 


did not become putrid during the 


eight days that they were kept after 
they had finiſhed this fermentation, 
was, becauſe they then abſorbed a 
freſh quantity of fixed ain Had 
this really been the caſe, why was 
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it not the caſe alſo with the other 
alimentary mixtures, as they had the 


ſame chance to have abſorbed this 
fixed air, and the ſame neceſſity for 


it? But it would ſcem that neither 
thoſe mixtures with the antiſeptics, 


nor thoſe without them, abſorbed _— 


fixed air; at leaſt, if they did, i 


neither had a power of exciting a rig 


Fermentation in them, nor was extri- 
cable by diſtillation. 


I flatter myſelf I have now "A 


that antiſeptics do not preſerve thoſe 
bodies, to which they are applied, by 


communicating ſixed air from the an- 
tiſeptics themſelves, to the bodies 
which they preſerve, nor by reſtrain- 
ing the eſcape of fixed air from them. 
I ſhall therefore go on to conſider how 
far fixed air, when ſeparated from one 

body, 15 an antiſeptic when {+ ons to 


| another. 85 


EXPERIMENT EVIL 


Having obtained abour four ounces 


of fixed air from fermenting wort, 


about 


T2. 4 


about the ſame quantity from wort 


with a piece of freſh mutton in it, and 


about half the quantity from a mix- 
ture of bread, water, mutton, and ſa- 
liva, I reſolved to try what the effect 
of each would be upon a ſlice of meat 
which had juſt begun to putrify. 
This air had come over into blad- 
ders, fixed upon the mouths of phials, 
which contained the fermenting mix- 


tures. That I might introduce the 


putrid meat into it, without allowing 


it to eſcape, I ſqueezed it into the 
bottom of each bladder, and ſecured 


it there by a tight ligature: having 
then dried the bladders, I introduced 
into the mouth of each of them two 
drachms of mutton, a little putrid, 
ſqueezed all the air I could from 
about them, and then having tied the 
mouths of the bladders with another 


ligature, removed theſe I had made. 
before, by which means the pieces of 


mutton in the bladders were now 
ſurrounded only with fixed air. They 
were left in this manner four hours, 
at the Ds of which, none of 
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the fixed air ſcemed to be abſorbed, 
nor was the mutton in the malleſt 
degree {weetened. 
Ihe ſame experiment being repeat- 
ed, the pieces of mutton were allowed 
to lie 24 hours in the fixed air, but 
even then they did not ſeem to be 1 in 
the Icaſt ſweetened. 


EXPERIMENT Lyn. 


I cut a thin flice of beef from a 
larger piece that had fairly hegun to 
have the putrid ſmell, and brought 
over a ſtream of air upon it from an 
eſſerveſcent mixture of diſtilled vine- 
gar and ſalt of wormwood ; but by 
this the beef did not loſe any 9 
of its putrid ſmell. I then ſuſpended 
it in the neck of a wide- mouthed 
bottle, while four ounces of diſtilled 
vinegar was made into /pirit, Minderer. 
with the ſame ſalt. When the effer- 
veſcence was finiſhed, the beef had 
acquired a ſmell ſomething between 
that of putrefaction and the ſpirit. F 

then put the ſame piece into diſtilled 
7 | vinegar, 


Ft. 
vinegar, and added as much ſalt as 
neutralized it. By this proceſs, the 
beef ſecmed to have intirely loſt, its 
putrid ſmell, and to have acquired 
that of the ſpirit in which 1 it had been 
this Ts was oving. to the ſmell of 
the ſpirit having only. overpowered, 
though not deſtroyed, that of the Putre- 
faction; 1 therefore 7 5 oY piece of 
beef in water, by w 
tirely the ſmell of, 105 hh gp 150 
again recovered its putrid ſmell. 
then immerſed it again into the ro 
and, on taking it out, it had Again 
lo its Putrid ſmell, Nom acquired that 
of, the. ſpirit : on waſhing it again in 
2 Water, it, Joſt the mel of the ſpirit, 
and recovered its put 1d one. This me- 
thod of treating it, repeated ſeveral 
times, and found that it. always had 
preciſely the ſame effect; ſo that the 
beef Was not really fweetened, its 
putrid ſmell only LO md in dh 15 
Urn deu ee l 
n £4. 
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EXPERIMENT IIx. 


A thin lice of beef, juſt become 
putrid, was put into a four ounce phi- 


al, which was afterwards filled up 


with water. Air was then brought 
over, from a bottle of brifk ſmall beer, 


by the apparatus formerly deſcribed, 
into the phial, ſo as to force all the 


water out of it: it was then corked, and 
kept 24 hours; at the end of which 
time, the beef was found rather more 
putrid than before the experiment. 

Another ſlice of the ſame beef was, 
at the ſame time, put into the neck 


of a bottle of briſk fmall beer, while 
it fermented before a, fire; after half 


an hour, the beef was not in the leaft : 


r ſweetened. 


4 
. 
g * 
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EXPERIMENT. 1x.” 


14 . ſlice of beef, 3 become 
3 putrid, was put into an 


eight ounce phial, and the phial filled 


with air from an efferveſcent mixture 
* | of 


1 

of common vinegar and ſalt of hartſ- 
horn. After remaining one night in 
the phial, it did not ſeem in the leaſt 
fweetened. | 

The ſame piece of beef, la 
after lying one night in vinegar, 
ſtrongly ſaturated with ſalt of hartſ- 
Horn, had become perfectly ſweet. 

Fixed air was afterwards brought 
over from ſeveral other fermenting 
and efferveſcent mixtures, upon pieces 
of 'meat juſt beginning to putrify; 
ſome of which were rendered a little 
ſweeter by the proceſs, but none of 
them were ever ſo much ſweetened 
by it, as to loſe intirely _—_— "RT 
ſmell. 


EXPERIMENT LXI. 


Having already proved, that ſeveral 
ſubſtances can part with their fixed 
air without becoming putrid, and 
that ſubſtances already become pu- 
trid, are but little altered from that 
* Barg, when fixed air, ariſing from the 
moſt antiſeptic bodies, is applied to 
„„ them, 
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them, and nothing altered from it by 
the application of fixed air from ſub- 
ſtances that are not antiſeptic, I re- 
ſolved to try whether it was poſſible 
for a piece of meat to turn putrid 
without parting with any fixed air, 
For this purpoſe, I took about a 
draclim of putrid beef, and about an 
ounce of freſh beef, and minced them 
ſmall together. This mixture I cram- 
med as hard as I could into a ſmall 
phial glaſs: when it was full, 1 
corked and fealcd it, having faſtened - 
a piece of packthread into the cork, 
by which I might pull it out. After 
the phial, thus prepared, had ſtood 
about a month in the air, in winter, I 
put it into a bowl of water, kept it 
down with one of my hands, and, 
with the other, pulled out the cork 
by means of the packthread. None 
of the beef iſſued out at the mouth of 
the phial; and only a few bubbles of 
air aroſe to the top of the water; 
which, I think, would not have been 
the caſe, if much fixed air had been 
| 2 from the beef, as it would 

chen 
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| * have ruſhed out of the phial 

where it was confined, with violence: 

the whole of the contents of the phial 
were now equally putrid. 


EXPERIMENT LXI. 


Some beef prepared, as in the laſt 
experiment, was ſcrewed hard into a 
ſmall ivory box. The box being kept 
about a month, was put into. a bowl 

of water, and a ſmall hole drilled 

through it with a ſteel inſtrument : 
only two or three bubbles of air 
iſſued from this hole to the ſurface of 
the watcr, which, I ſuppoſe, would 
have happened, if the box had been 
pierced immediately after the beef 
was put into it, as it was impoſſible to 
fill it ſo exactly with the beef, but 
ſome air muſt have lurked in it, As 
I could not meaſure the quantity of 
air which aroſe to the ſurface of the 
water in the two laſt experiments, it 
1s impoſlible ro ſay whether any of it 
was ſeparated from the beef; but, if 
any Was ſeparated, it muſt have been 
Ns * extremely 
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extremely little: and therefore I ima- 
gine, that when an exciting fomes of 
meat, already putrid, is applied to 
meat that is ſtill freſh, the whole may 
be thereby changed into a putrid ſtate, 
without undergoing that ſpeties of 
fermentation which would otherwiſe 
be neceſſary before it could poſlibly 
arrive at that ſtate, 

In order to finiſh the experiments 
upon fixed air, I now determined to 
try whether I could extricate as much 
of it from a body, by any other me- 
thod more ſpeedy than fermentation, 
and what would be the effects of ſuch 
an extrication. e 


2 
1 


_ 


EX PERIMENT L&I. 


For this purpoſe, I prepared the 7 
mixture number 1, experiment 54» 
and by boiling it about a quarter of 
an hour over a briſk fire, I brought 
over, by means of a long flexible tube, 
into another phial, nearly about the 
ſame quantity of air as had come 
256 from 


t 5 1 
from it by fermentation. 'The mix- 
ture number 2. experiment 54, was 
next tried: ſomething leſs of the fixed 
Air came over from it by the boiling, 
than had come over by the fermenta- 
tion. Number 3, being tried, yielded 


conſiderably more chan! it had done by 


fermentation, | 


S 


EXPERIMENT LXIV. 


As the mixtures juſt now experi- 
mented upon, were compounds, [I 


could not poſſibly determine from 
what part or parts of their compoſition 


the fixed air had been extracted: I 
therefore took two ounces of freſh 
beef, put it inte eight ounces of water, 
in a phial, and fixed to the mouth of 
the phial, the apparatus for receiving 
the fixed air. This mixture hardly 


ever fermented, and did not part with 


above a drachm of fixed air: on open- 
ing the phial, it was, however, ex- 


tremely putrid. The ſame mixture, 


by boiling, yielded near an ounce of 


fixed air, and was not putrid. This 


erpe⸗ 
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experiment was repeated ſereral 
times, and the effects were always 
nearly the ſame. 

Ihe common proceſs of roaſting 
and boiling meat, is a quicker method 
of extracting the fixed air from it than 
fermentation; but neither of theſe 
proceſſes haſten putrefaction ; nay, it 
is a fact univerſally known, that they 
retard it; for it is common to dreſs 
meat in the ſummer ſeaſon to keep it 
from ſpoiling ; and, even after it has 
begun to ſpoil, it will, by this me- 
thod, keep ſeveral days longer than 
it would otherwiſe have done: this 
fact, therefore, does not correſpond 
with the hypotheſis which ſuppoſes 
the loſs of fixed air to be one of the 
principal cauſes of putrefaction “. 

The following experiment likewiſe 
3 a ſtron 8 proof againſt the e Rye 
Potheſis 


* Tt is not all fixed air that comes from meat while 
roaſting or boiling, as it takes more of it to cauſe a pre- 
Cipitation in ho1o-waters chan of any other fixed air 
W I tried. 


Ti} 
EXPERIMENT LXV. 5 


a ſmall turnip was put into an o 
bladder ; the mouth of the bladder 
was firmly tied, to prevent the air 
from eſcaping: being put into boiling 
water, in a few minutes the bladder 
was blown up all around the turnip, 
by a quantity of air which ſeemed 
nearly of an equal bulk with the tur- 
nip itſelf, The turnip being taken 

out of the bladder, was put into a 

bowl of water. Another raw turnip, 
nearly of the ſame magnitude, was 
put into another bowl of water, and 

they were both ſet together in a warm 
place: the contents of the two bowls, 
being examined from time to time, 
began, as nearly as I could obſerve, to 
rurn putrid together ; whereas, if the 
Joſs of fixed air operated fo ſtrongly in 
producing putrefaction, the turnip 
which wag boiled, having thereby loſt 
- conſiderable quantity of its fixed air, 
bought to have n er before 
the other. . 
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Dr. Macbride mentions. boiling 
among the methods which he has 
_ enumerated for preſerving ſubſtances 
from putrefaction; and, ſpeaking of 
meat, accounts for its having that ef- 
fect, by thickening the external coat 
of it, ſo as to prevent the eſcape of the 
fixed air: But it appears by the expe- 
riments now recited, that meat, and 
other ſubſtances, loſe more of their 
fixed air by a few minutes boiling, 
than they would do by ſeveral days 
keeping; and therefore, by the hypo- 
theſis, they ſhould advance more to- 
wards a ſtate of putrefaction by being 
boiled a few minutes, than by being 
kept a few days. 
Upon a review of the whole of the 
experiments on this ſubject, I am in- 
clined to think, that the loſs of fixed air 
is rather a circumſtance attending the 
putrefaction of bodies, than the cauſe 
of the putrefaction itſelf ; and this I 
believe the more readily, when I con- 
ſider that the greateſt quantities of 
fixed air are given, by the Author, of 
mature, to bodies that are not putreſ- 
, . 
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cible, as the calcareous earths, and a 
variety of other things that might be 
mentioned. Now, if the intention of 
the fixed air in other bodies, is to pre- 
ſerve them from putrefaction, to what 
purpoſe is it given to bodies that are 
not putreſcible ? Fi 8 Sie. 1 
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ſtances in life, which often 
oblige numbers of men; and other ani- 
mals, to live long upon damaged and 
mouldy proviſions, beſides others com- 
monly reckoned of an unwholeſome 
nature. In order therefore to aſcer- 
tain the effects of ſuch proviſions, we 


muſt conſult the hiſtories of thoſe cir- _ 


cumſtances which have reduced man- 
kind to the neceſſity of uſing them, 
as experiments cannot here avail us: 
for, to endeavour an elucidation of 
| theſe effects by experiments on men, 
* poſſible, would be unhuman ; * 
0 do it upon the other animals, would 
be tedious and uncertain. - 
Of all other hiſtories, thoſe of long 
ſieges, and tedious ſea- voyages, ſeem 
the moſt likely to afford us infor- 
mation concerning this ſubject, as it 
18 
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is chiefly in theſe circumſtances, that 
people are often obliged, by ne- 
ceſſity, to ſubſiſt upon ſuch things as 
they would otherwiſe abhor. But, as 
hiſtories of this kind are ſeldom wrote 
by phyſicians, and often too by people 
unacquainted with philoſophy, we 
cannot help deploring, that the infor- 


mation to be gained from them is 


far leſs than might otherwiſe be ex- 
| pected, and not at all adequate to 
what would be ncceſſary toward clear- 
ing up this important point: for, in 
long ſieges, we ſeldom meet with any 
other relation, than that the proviſions 
were damaged; that, in conſequence 
of this, a general mortality prevailed ; _ 
while the more leading circumſtanees 
are uſually left untouched, viz. what 
theſe proviſions originally were, what 
changes they had ſuffered, and what 
proofs there were that, from theſe 
changes, the diſeaſes Ne had 
ariſen. In ſea- voyages, when the 
crews of ſhips are attacked with the 
ſcurvy, the ſtale and falt proviſions 
are immediately blamed : but it has 


appeared, 
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appeared, from what has been faid 
concerning this diſtemper by the 
learned Dr. Lind, that it has often 
raged as ſeverely among ſailors plen- 
titully ſupplied with freſh and whole- 
ſome proviſions, as among thoſe who 
fed on ſalted and mouldy ones *, 

During the long and tedious ſiege 
of Jeruſalem by Veſpaſtan, though 
the beſieged were reduced to the ut- 
moſt extremity, though they uſed the 
moſt unnatural food, and though 
much of their natural food muſt, no 
doubt, have been damaged, yet we 
have no account of a plague, or any 
other putrid GUICAIRs appearing in the 
city f. 
| Among the great number of ſieges 
related by Diodorus Siculus, I do not 
find that he mentions any city having 
been thereby affected with a plague, 

or putrid diſtemper ; though he takes 
Notice of a plague ſometimes attack- 
ing the armies of the beſiegers, as 


Lind on the Scurvy. 
+ Jaſephus' Wars of the Jews. 


happened 


[ 193 1 1 
happened to the Athenians, when be- 
ſieging syracuſe, | in the Decelian 
Wi 

At the famous or memorable ſie; ge 


of Rhodes, when that city was de- 


fended ſo obſtinately by the knights 
of Malta, againſt the numerous army 
of Solyman, there is no mention of 
any ſickneſs among the beſieged, 
though a mortality among the beſie- 
gers is frequently taken notice of f. 
The allied army, under the com- 
mand of the duke of Marlborough, 
in the war during the reign of Queen 
Anne, beſieged and took ſeveral cities; 
but, in all theſe ſieges, I find no account 
of any plague, or putrid diſeaſe, among 
the beſieged; though it is reaſonable 
to preſume, that they were not always 
provided with freſh proviſions . 
Among the Hottentots, at the Cape 
of Good Hope, where cleanlineſs and 
decency are hardly known, the moſt 
rancid and putrid Provifions are fre- 


* "WA Siculus' Hiſtorical Library. 
+ Hiſtory of the Knights of Malta, 
_ + Life of the Duke of Marlborough. 
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quently made uſe of; and yet they are 
ſaid to be as healthful a people as are 
any where to be found in the world “. 
Ihe Eſkimaux Indians, who live in 
the neighbourhood of Hudſon's Bay, 
when other proviſions fail, often live 
upon the ſkins which they had pro- 
vided for trade, after having ſinged 
the fur oft them. Theſe, as they are 
not tanned, when either macerated in 
water, or in the ſtomach, muſt prove 
extremely rancid ; but, even in this 
ſtate, they have no ill effect upon the 
inhabitants, whom we would, per- 
haps, call wretched, becauſe their 
ſterile ſoil, and ignorance of culture, 
expoſe them to the neceſſity of uſing 
ſuch food +. N 

The inhabitants about Joar in Afri- 

ca live chiefly upon fiſh, which they 
lay up as winter-proviſion in their 
dwelling-houſes ; and theſe, being not 
thoroughly dried, generally ſtink ſo 
abominably, that an European can 


= Ropgewein' 8 Voyage to the . 3 
+ Ellie“ Voyage for the 1 of a North - weſt 
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hardly enter the houſe where they 


3 Another part of their food is 


oſtrich eggs, which they reliſh moſt 

when ſo far hatched, * OY chick 1s 
three or four inches length *. 
There is, perhaps, no „ {ub- 
ſtance more offenſively diſagreeable, 
when become putrid, than eggs ; and 
yet this inclination of the Africans 
ſeems probable enough, when we con- 
ſider that ſeveral of the hiſtorians who 
have wrote concerning the inhabi- 
tants of the Northern nations, have 
taken notice, that thoſe of them Who 
live much upon the eggs of the ſea- 
fowls which frequent their coaſt, like- 
wile prefer ſuch as are halt-rotten to 
ſuch as are perfectly freſh. 

In ſome parts of the Highlands of 
Scotland, where the farmers rent 
large tracts of uncultivated moun- 
tains, a ſheep that happens to die, 
either of diſeaſe or ſtreſs of wea- 
ther, often lies till it is intirely rotten 
before it be diſcovered by the Wer 


More's Voyage to the inland Parts of Africa, 
O25. herd; 
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herd; but, if he happens to find it be. 
fore it be in its laſt ſtage of putrefac- 
tion, he carries it home on his 
ſhoulders, ſkins it, and delivers it to 
the landlady, who makes it into 
broth, and theſe broth, and the fleſh, 
are uſed by the family, though + 
both generally ſmell ſo much, that a 
perſon of any delicacy cannot enter 
the houſe where they are ; nay, ſome- 
times, when the fleſh of the ſheep is 
judged rather too putrid for imme- 
diate uſe, they cut the body into four 
quarters, lay theſe in a rivulet, and 
faſten them with cords or ſtones for a 
day or two, then take them out and 
dreſs them as before: and yet, though 
this food is frequently uſed by them 
during the winter and ſpring ſeaſons, 
they are a more healthful people than 
the inhabitants of better cultivated 
countries, who live in a more decent 
and cleanly manner. | 

After all theſe inſtances, one would 
anos be tempted to think that there 
is no difference in aliment, and that 


the ſtomach is endowed with a power 
ED © 
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of extracting good and nl | 
chyle from every kind of it, in every 
ſkate in which it can exiſt. But, on the 
other hand, when we conſider the 
number of diſeaſes which have from 
time to time been aſcribed to damaged 
and unwholeſome diet, though many 
of them, perhaps, took their riſe from 
other cauſes, yet we cannot help be- 
lieving that ſome of them aroſe from 
this only; and therefore we muſt give 
up the opinion, that every kind of food 
is equally nouriſhing and ſ{alubrious : 
and indeed, a tenet of this kind, were 

it upon no other account than that of 

decency and cleanlineſs, ought to be 
diſcouraged by every perſon of the 
ſmalleſt delicacy, 

The foregoing account of the un- 
wholeſome food that is uſed, without 
producing any miſchief, might eaſily 
be contraſted with numerous in- 
ſtances of the diſeaſes and maladies it 
has brought upon mankind; but, as 
theſe are to be met with almoſt every 
where, I ſhall not take the trouble of | 
tranſcribing them. We all know that 

„ cuſtom, 
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cuſtom, with regard to the human 
body, becomes a kind of ſecond na- 
ture; it is to cuſtom therefore alone, 
that 1 can attribute the innocence of 
ſome of the kinds of food above-men- 
tioned; nor can it be doubred, that 
they would be productive of a variety 
of diſeaſes, were they to be adopted 
by people who have been brought up 
in a more clean and elegant manner. 
For thele reaſons, though I would 
condemn damaged grain, and fleſh al- 
ready begun to putrify; yet 1 am far 
from thinking that ſalted meat ought 
to be condemned along with them, or 
that it is the cauſe of that putrid di— 
ſtemper called the ſcurvy, ſo often at- 
tributed to it; for we know that ſea- 
ſalt is a ſtrong antiſeptic; and I am al- 
moſt inclined to think, that, were it 
not for the ſalt proviſions, the ſailor. 
who is attacked with a flow putrid 
ſcurvy, would fall a victim to the 
more rapid progreſs of a putrid ma- 
lignant fever. To this it may be ob- 
jected, that the ſcurvy 1s always cured 
by freſh proviſions. but, let it be con- 

 fidered, 


b 
ſidered, that theſe muſt be of the ve- 
getable kind; for I know of no inſtance 


where freſh animal proviſions alone 


ever had this happy effect. 
Upon the whole, though I think 
| neceſlity 1 is the only reaſon that can be 


urged for the making ule of damaged 


and putrid proviſions; yet I will not 
take upon me to derermine, whether 
they are the immediate cauſe of what 
we call putrid diſeaſes ; but if, either 
through a want of alimentary particles, 
or through a ſtubbornneſs and intracta- 
bility in theſe particles to be aſſimilated 
to an animal nature, the body, by 
_ uſing them, be defrauded of its pro- 
per nouriſhment, or nouriſhed in an 


improper manner; in all theſe caſes, 


it will become a more eaſy prey both 
to putrid and other diſeaſes; and, 

on this account, the choice of proper 

food is a very material article in the 
preſervation of health. 
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: Of earthquakes, and other extraordinary ; 
cauſes, which have been ſaid to be pro- 
ductive of putrid di diſeaſes. 


T ſeems to be an indiſputable fact, 

that putrid diſtempers, anciently 
denominated by the appellation of 
plague or peſtilence, have frequently 
followed ſoon after earthquakes. 
Earthquakes, therefore, in the times 
of ſuperſtition and ignorance, have, 
by many authors, been reckoned the 
cauſe of thoſe diſcaſes. 

Trebellius, among ſeveral other 
cauſes, mentions earthquakes as one 
of thoſe which produced a plague that 
infeſted the whole Roman empire in 
the year 263*; and Euſebius lays, 
that it reached even to Alexandria in 
_ Egypt, but attributes it to another 

cauſe „ 


* Trebelligs, ” + Euſebius, - 
Kircher 


Z 2 

Kircher relates, that, in the year 
746, a plague aroſe in Calabria and 
Sicilia, from an earthquake and an 
immoderate heat of the air; that the 
infection reached as far as Conſtanti- 

nople, which it almoſt depopulated: 
and he mentions another in Italy, 
which, he ſays, aroſe from an earth- 
quake and eclipſe of the ſun “. 
In the 16th century, an earthquake 
happened at Conſtantinople, by which 
the ſea retreated ſuddenly about 2000 
paces from the ſhore, and left a great 
number of fiſh upon dry land, which, 
ſoon after becoming putrid, are ſaid 
to have brought a plague upon the 
city and country f. Another dreadful 
plague is alſo ſaid to have immediately 
followed an Ms: that happened 
in Auſtria: 

I could give many more inſtances, 
both from ancient and modern authors, 
not only of plagues having ſucceeded 
earthquakes, but of their having alſo 
been reckoned the natural conſe- 


Kircher Chronologia Peſtium, 
1 Marc, Anton. Plenc. Tractat. de Terrz Mot. 
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1 
quences of theſe alarming phæno- 
mena; but this would be foreign to 
my purpoſe : I ſhall therefore proceed 
to conſider how far it ſeems probable 
that an earthquake may be concerned 
in the production of a peſtilence. 

If we conſider an earthquake merely 
as a ſubterraneous power, which 
ſhakes nations, overturns mountains 
and cities, either by exploſive fires, or 
confined air recovering its elaſtic force, 
we cannot ſee how it can be produc- 
tive of a putrid contagion, The mere 
force by which the earth is ſhaken, 
can have no effect of this kind. Should 
its minerals and various other ſtrata 
be laid bare, we know no mineral, 
nor other ſtratum, which has at any 
time emitted cilluvia productive of a 
plague, though it may otherwiſe be 
| detrimental to and deſtructive of 
health. Should marſhes and ſtagnat- 
ing lakes be ſhook and turned up from 
their loweſt beds, it has already ap- 
peared, from experiments, that they 
are antiſeptic, and would rather cor- 
rect than promote putrefaction. Should 

ſulphurcous 
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ſulphureous or nitrous vapours, or 
flames, be vomited from the gaping 


earth, they would probably act as cor- 
rectors of contagion : And ſhould me- 


phitic air be exploded, it muſt either 


kill inſtantaneouſly, or be diſperſed in 


the atmoſphere, and loſe its deſtruc- 


tive power. If an earthquake there- 
fore have any power to produce a 


plague, it muſt act as a remote cauſe, 
and - we muſt look for the proximate 
one in the effects produced by it. 


When a violent ſhock of an earth- 


quake happens in cities and towns 


crowded with inhabitants, as has fre- 
quently been the caſe, it is then pro- 


ductive of the moſt dreadful laughter 


and devaſtation ; not only deſtroying 


*great quantities of land animals of all 
ſorts, but ſometimes alſo throwing 
out, and leaving upon the ſhore, 
numbers of the inhabitants of the 
deep. "Theſe putrefying together with 
the other animals, and that part of 
the human ſpecies which, in times of 


ſuch general calamity, often lie unbu- 
ricd, may certainly, it in a warm climate, 
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where there is little circulation of air, 


produce a local contagion, which may 
afterward be carried from one place 


to another by the infected, and at 


length become a general evil. 


But this contagion, though it may 
perhaps of itſelf be ſtrong and viru- 
lent enough to deſtroy mankind with- 
out any aſſiſtance, has generally 


ſeveral auxiliaries which help to faci- 


litate its operations; theſe are, terror, 


idleneſs, and ſometimes famine: for 
one ſhock of an earthquake being fre- 
quently a forerunner of more, after 


one has been felt, a terror is ſtruck 


into the human mind, which hardly 


any one can conceive but he who 


dreads the ſtability of the ground 
upon which he treads, or that the 


houſe- which he has rearcd for the 


convenience of his life, ſhall cumble 
down upon him and be his tomb. 


How terror of mind may facilitate the 


attack of contagion upon the body, I 


ſhall not endeavour to explain here, as 
I hope it will appear abundantly plain 
to every philoſophical reader, 

| Partly 


TT. 

Partly from this terror, and partly 
from the loſs of labouring utenſils, 
and general confuſion of property, 


which happens after an earthquake, 


almoſt all kind of labour is laid aſide. 
A little attention to what happens 
every day {around us, will teach us 
that perſons who have been long ac- 


cuſtomed to labour, become a prey to 

many diſtempers, and are alwayͤs 
among the firſt who fall victims to 
epidemical ones, when they ſuddenly _ 


deſiſt from it. But this is not all; la- 


bouring people ſeldom have power, 


and not often inclination, to provide 
any thing for contingencies ; hence a 


public calamity always attacks them 
unprovided, and, which adds to their 


misfortune, famine now lends her 
aſſiſtance to the other cauſes I have al- 
ready mentioned; by all which, the 
body is ſoon debilitated, and becomes 


unable to reſiſt a contagion, which for- 


merly it would eaſily have conquered. 


When we conſider all theſe circum- 


ſtances as the natural conſequences of 
an earthquake, we need not be ſur- 
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prized that a plague, and various 
other diſtempers, ſhould follow it. 
We may therefore eaſily account for 
the fact ſo frequently mentioned by 
authors, without having recourſe to 
any thing ſupernatural, or ſuppoſing 
that the earthquake itſelf is fraught 
with the ſeeds of contagion, which it 
diſſeminates abroad for the deſtruc- 
tion of mankind. 

Beſides the cauſes of putrid diſeaſes, 
which have been already examined in 
the preceding part of this work, there 
are a varicty of others, which aroſe 
cither from the prevailing philoſophy 
of the times, from ſuperſtition, or 
from prieſtcraft ; but they are moſt of 
them ſo whimſical, that they hardly 
deſerve any ſcrious attention: We 
ſhall juſt mention a few of them. 

It has alrcady been obſerved, that 
mankind, in every age of the world, 
have had a ſtrong propenſity to diſ- 
cover the cauſe of any thing that ap- 
peared ſtrange and wonderful: ſtimu— 
lated by this propenſity, they have gene- 
rally fixed a cauſe for every * 

non 
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non that fell within their obſervation, 


though unhappily they have oftenſtum- 
bled upon a very uncouth and unphilo- 5 


ſophical one. Of this kind is that of 
Kircher, who, at a loſs to diſcover the 
real cauſe of a peſtilence, fixed it 
upon the venom emitted from ſer- 
pents; not conſidering that ſerpents do 
not throw out their venom but either 
in their own defence, or to deſtroy 
their prey. But, even allowing that 
they did throw it out at other times, the 
quantity would always be too ſmall 
to contaminate the atmoſphere. 
This, perhaps, was only the foible 
of a ſingle perſon; but by much the 
moſt common of theſe whimſical 
opinions aroſe from judicial aſtro- 
logy, without the ſtudy of which, 
no man could formerly be a philoſo- 
pher, and far leſs a phyſician. As no 
diſeaſe then, from a peſtilential fever 


to a pimple on the noſe, could attack 
a perſon, but by the malign influence 


of a planet or planets; ſo, far leſs 
could any diſeaſe be cured, without 


removing 
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removing this malign influence by the 
ſuperior power of other planets that 
were more auſpicious in their nature. 
This, however riſible it may ſeem to 
us at preſent, about two centuries ago - 
was reckoned ſo ſerious an affair, that 
he who had the greateſt knowledge 
of the ſtars had likewiſe the greateſt 
knowledge of the human body: and 
if a phyſician, or even an empyric, 
ſucceeded in curing a patient, where 
others had failed before him, his ſuc- 
ceſs was attributed to his ſuperior 

ſkill in aſtrology ; which ſkill, at that 
time, was artfully employed to per- 
ſuade mankind, that the ſtars were 
the cauſe of every public and private 
calamity that happened. 
The doctrine of dæmons poſſeſſing a 
delegated power of contaminating the 
air, and producing peſtilential diſ- 
eaſes, was likewiſe often ſucceſsfully 
inculcated upon the reſt of mankind 
by the cunning prieſt ; and ſo far Was 
this ridiculous opinion of demons in- 


terfering with the affairs of the air 
| = and 
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and of mankind carried, that afi 

author of reputation ſeriouſly relates 
a ſtory of a woman, who met a dæ- 
mon while ſhe was travelling, qui mor- 
zum pudendi dedit ei in concubitu, dt gc 
poſtea moritur mulier. But I have already 
ſaid enough concerning ſuch whimſi- 
cal riotions, arid ſhall now proceed to 
give my own opinion relative to the 
cauſes of putrid diſeaſes, and their 
mode of acting on the animal body. 
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CHAP, XII 


Of particular flates of the atmoſphere, 
' whether productive of putrid di orders. 


Jr all thoſe things which tend 

to ſupport animal life, air is 

the m̃oſt conſtantly and indiſpen- 
ſibly neceſſary. It is a fluid, not 
only always in contact with the 
whole ſurface of our bodies, and 
abſorbed by the cuticular pores, but 
alſo continually entering into our 
lungs, from thence paſſing into our 
blood, and conſtituting an ingredient 
in every part of our compoſition.— 
Our food, drink, and whatever elſe 
we make uſe of, are only neceſſary 
for us at ſome particular times; but 
the air is neceſſary for us every mo- 
ment. It becomes, therefore, natural 
for us to look upon a pure air as one 
of the greateſt ſources of health, and 
an impure one as one of the greateſt 
ſources of diſeaſes; and to attribute 
NNWUVkw W 
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to its various changes, from hot to 
cold, from moiſt to dry, and to the 
various particles which are continual- 
ly floating 1n it, many of thoſe diſor- 
ders whoſe origin we cannot other- 
wiſe account for. 

Formerly, when . the plague Sly 
Europe more frequently than it has 
done of late, when the minds of men 
were more clouded: with ſuperſtition, 
and leſs acquainted with philoſophy, 
that diſtemper was always reckoned 
the immediate effet of Divine ven- 
geance. When philoſophy began to 
emerge out of that Gothic darkneſs 
in which it had long been ſunk, and 
natural cauſes conſequently. to be 
inquired into, the atmoſphere was 
one of the firſt that attracted our atten- 
tion; and whenever putrid diſeaſes 
became epidemic, and no viſible cauſe 
-could be alligncd, they were, ſaid to 
derive their origin from certain oc- 
cult qualities of this atmoſphere. 
Theſe occult, or, as they were ſome- 
times called, malignant qualities, 
were often attempted to be rec- 
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tiled by large fires of aromatic 
woods, reſins, gums, &c. ; but theſe 
having never done any good, it be- 
came at laſt doubtful with fome, 


whether ſuch malignant qualities 


really exiſted; and as they could not 
detect them, they poſitively infiſted 
that no ſtate of the atmoſphere had 
any influence on the diſeaſes of the 
human body.—Others, willing to ad- 
here to the old doctrine, ſtill inſiſted 
on the malignancy of the atmofphere 
being the cauſe of every diſeafe for 
which no other cauſe could be aſſign- 
ed. But as this atmoſphere 1s ſo fleet- 
ing and volatile a body, and on theſe 
accounts cannot be properly examined, 
the diſpute, in a great meaſure, re- 
mains as yet undetermined. 

Some few attempts have indeed 
from time to time been made, in 
order to diſcover the qualities of the 
atmoſphere, by expoſing pieces of 
meat and other putreſcible fubſtances 
at different heights; but theſe trials 
have hardly ever led to any uſeful. 
* and for this plain reaſon, 
becauſe 


[ ws. Þ 
becauſe there was no ſtandard to. 
compare them by; and without a 
ſtandard, experiments of this kind 
can prove nothing; for, ſuppoſe a 
piece of meat to have putrified when 


expoſed at any given height in an 
epidemical ſeaſon, in the ſpace of 


12 or 14 hours, when the weather was 
of ſuch a degree of heat and moiſture, 
unleſs we could be certain that it 
would not putrify in ſo ſhort a time 
in the ſame height, when the wea- 
ther was of the ſame degree of heat 

and moiſture, and no epidemical ſicx- 
neſs exiſting, our experiment would 
prove nothing. For want of ſuch a 
ſtandard therefore, the only method of 
forming any idea of the conſequences 
of experiments of this nature, would 
be to try the ſame putreſcible ſub- 

ſtances, in the ſamealtitudes, in health- 
fulſeaſons, when the atmoſphere, with 
regard to heat and moiſture, exactly 
correſponded with its heat and moiſ- 
ture in ſuch ſeaſons as epidemic and 

contagious diſeaſes, ſuppoſed to ariſe 

from the atmoſphere, were N 
Þ "8 This, 
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This, I believe, was never attempted, 
owing, perhaps, to the difficulties that 
occur in the execution of it; for it is 
rare that our variable climate conti- 
nues the ſame any length of time 
together, or is found the ſame any 
two different days, at different gr 
at the ſame times of the year. 

I have made two or three at- 
tempts of this nature of late, with a 
view to compare the qualities of the 

air at one time, with its qualities at 

another; but, from the whole, I can 
hardly ſay I have been able to draw 
any other inference, than that I have 
always found 'that pieces of meat 
which were pretty large, putrified 
more or leſs quickly, according to 
the different degrees of the heat of 
the air; pieces chat were ſmall „putri- 
fied in proportion, to the degrees of 
its heat and moiſture ; bur none of 
thoſe trials were ever made in ſtates 
of the air ſuppoſed to be 1 5 or 
contagious. NY 

Under the head of putrid eur, 
have already delivered my ſentiments 

Ot, - | con- 


6 1 


concerning the poſſibility of the air 
being contaminated in our northern 
climates ; and though I bave. there 
given it as my opinion, that it never 
can be ſo contaminated as to inf ect 
people with putrid diſeaſes, 1 8 55 
the aſſiſtance of ſome particular con- 
tagion; yet I will not pretend to ſay 
that there may not be ſome ſtates. of 
it, which may prediſpoſe the body 
both to theſe, and to a number of 
other epidemics. Iam the more dit. 
poſed to be of this opinion when 1 
conſider, that thoſe gentlemen WhO 
have paid a more than ordinary atten- 
tion to epidemics, have found them 7 
of ſuch various natures, even when 
the climate and weather ſeemed, to be 
exactly the ſame, that, not finding 
any other cauſe to deduce them 
from, they concluded. that they de- 
pended; upon ſomething in the at- 
moſphere, which we have not yet and 
perhaps never will have the ſmalleſt 
Knowledge of *, But though we 
* c | abs 
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may not have it in our power to dif. 
cover all, or even any of the hidden 
qualities of the atmoſphere; yet, as far 
as its ſenſible qualities and mutations 
fall under our obſervation, we may 
endeavour to inveſtigate them, and the 
effects ariſing from them, _ 

We have already found in the expe- 
riments made upon heat and moi- 
ſture, that they are both neceſſary to 
produce putrefaction; and, agreeable 
to this, it has always been obſerved, 
that a warm humid atmoſphere has 

been followed with putrid epidemics ; 
as plagues, ſo called in the ſouthern 
regions, and malignant 5 1 N 
mittents, and dyſenteries the 
northern, of which I could le e 
inſtances from authors, but ſhall con- 
tent myſelf with only mentioning, 
that this is the peſtilential ſtate of air 
deſcribed by Hippocrates *, by Mer- 


debent. Sed ab occultu potius, et inexplicabili quadam 
alteratione in ipſa tertæ viſceribus pendent, unde aer 
Feilen. effluviis conaminatur. ur? de Morb. 


pidem, 
eurialis, 


# Hippocrat. Epidem lib. iii. 
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curialis 7, in the plague which hap- 
pened in his time at Padua; and that 
atSmyrna, the plague, whichis yearly 
carried there by ſhips, conſtantly 
ceaſes about the 24th of June, by the 
dry ' and clear weather they always 
have at that time, the unwholſome 
damps being then diſſipated *. - 

As a continuation of warmth and 
humidity in the atmoſphere has ge- 
nerally been obſerved to precede epi- 
demics of the putrid kind, ſo in a lo- 
_ damp country, the ſame kind of dif- 
eaſes are generally endemic. Theſe 
two facts being compared together, and 
found agreeable to the foregoing ex- 
periments, afford a ſtrong proof of 
heat and moiſture being favourable to 
putriddiſeaſes, though Iam inclined to 

lieve that they cannot produce them 
without the aſliſtance of ſome other 

_ cauſes; all therefore that they appear 
to do, is to prediſpoſe the body for 
the reception of a putrid infection, 


4 Mercurialis prælect. de peſtilent. 
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which, when applied, will produce a 
putrid diſeaſe in ſuch à ſtate of the 
atmoſphere ; Whereas in a dry warm, 
or in a dry cold ſtate of it, it would | 
perhaps not have been able to have 
produced any morbid affection at 
all; and this opinion ſeems confirm- 
ed by the hiſtory of plagues, which, 
in all countries, have generally been | 
obſerved to abate ſomething of 
their ſeverity in warm dry weather, 
and generally almoſt intirely to 
ceaſe in cold, ary, and froſty wea- 
ther. 

Let us nowonkder by. what means 
| i foggy atmoſphere 1s Produc- 
tive of theſe effects. 
bu the fürſt place, it may produce 
them by diminiſhing, or almoſt en- 
tirely ſlopping the perſpiration, by 
Which a ſuperfluous load of noxious 
Sumours being confined in the body, 
zit will become more liable either to 
fall into a ſpontaneous diſcaſe, or to 
receive the infection of a putrid one. 
Secondly, by weakening and 'relax- 

ing the ſpring of the a Altem, 
ee an a | 
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and thereby diminiſhing its power 
of reſiſting any morbid contagion that 
may be applied to it. And thirdly, 
perhaps by introducing into the ſyſ- 
tem a ſuperfluous quantity of aque- 
ous moiſture, which has been found 
by ſome preceding experiments to 
accelerate the PUTTER of ako 
ſubſtances. . 4717 

The learned Dr. Mead, in account- 
ing for the origin of the plague, 
agrees with what I have here deli- 
vered, and ſays, that it is generated 
in Æthiopia during the rainy ſeaſons; 
and, as he ſuppoſes it likewiſe to take 
its riſe often in Cairo“, he imagines 
the cauſe of it to be the putrid efluvia 


ariſing from the canals in the city, as 


he could not derive it from the ſame 
cauſe as in Ethiopia, there being 
hardly ever any rain at Cairo: But 
the doctor has here been in a miſtake 
e the origin of * plague 


i — 
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in that city ; for we are informed by 
Proſper Alpinus, that it is very rarely, 
if ever, generated there, but com- 
monly imported by trading veſſels in 
the ſame manner as it is into Europe“: 
but were it really a native of Cairo, 
from what I have already obſerved 
with regard to putrid effluvia, I am 
of opinion that it could not be gene- 

rated there by moiſture. | 

Next to the warm humid ſtate of 
che atmoſphere, the cold humid ſtate 
of it ſeems the moſt favourable to the 
putrefaction of the living animal. It 
is to be obſerved, that this laſt ſtate is 

not ſo favourable to the putrefaction 
of the dead animal, becauſe heat, 
as well as moiſture, is neceſſary; but a 
living animal, having an innate prin- 
ciple of heat, which is almoſt always 
ſufficient for this proceſs, and which 


ſeems to ſuffer little or no alteration 


from the heat of the ſurrounding 
medium, is therefore in a ſtate fit for 


. Proſper Alpin. de Medicin, Egyptiore 
1 becoming 
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becoming 2 independent of 
any auxiliary heat. It becomes there- 
fore a difficult queſtion to deter- 
mine, whether a warm humid at- 
moſphere, or a cold humid one, is 
the moſt favourable to the growth 
and increaſe ' of putrid diſeaſes in 
living animals. 
Dr. Lind ſeems to be of opinion that 
heat and moiſture in the atmoſphere 
are moſt favourable to the riſe and 
Progreſs of acute putrid diſeaſes, as 
peſtilential and malignant fevers of 
all kinds; and that cold and moiſture 
are moſt favourable to ſlow chro- 
Nic ones, as the ſcurvy, &c. This 
doctrine he has illuſtrated with great 
propriety, from ſeveral inſtances of 
ſailors having been attacked with the 
ſcurvy in cold damp channel cruiſes ; 
and from the ſame diſeaſe being en- 
demic among ſome of the northern 
nations, particularly ſuch as live in 
damp unwholeſome houſes, and have 
ſcarcely any green vegetables dur- 
ing three-fourths of the year 0, 
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But, as the natural heat of neing 
animals ſeems to be but little, if at all, 
affected by the heat of the ſurround- 
ing medium in which they live, it 
would from thence appear, that 
they ſhould be equally ſubject to 
putrid diſcaſes in a moiſt warm at- 
moſphere, as in a moiſt cold one; 
and the hiſtory of moſt peſtilential 
diforders ſeems to confirm this opi- 
nion. 


It has been obſerved, that ſome 
_ ſubſtances, and particularly wood, 
is more liable to rot and decay, 
vhen expoſed to many ſucceſſions of 

"drought and moiſture, than when 
kept regularly dry or wet. This ob- 
ſervation, however; as far as I can 
diſcover from the hiſtory of epide- 
mics, is not transferable to animal 
ſubſtances; for I do not find that ſud- 
den f tranſitions from wet to dry, and 
vice verſu, have been reckoned ſo 
hurtful to the health, as wet foggy 
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weather long. continued: Nor do 1 
recolle&, among all the diſeaſes men- 
tioned by Raulin, as ariſing from 
ſudden changes of the air, that he has 
mentioned putrid ones, though it 
would ſeem that ſuch fudden 
changes may in ſome meaſure oc- 
caſion them, by ſtopping the perſpi- 
ration, bringing on a plethora, and 
afterward an inflammatory fever; 
which inflammatory fever may, 
and often does, end in a putrid 
one, particularly if it be improperly 
treated, 

From the whole of the obſervations 1 
that have ever been made upon the 
atmoſphere of this country, we have 
no great reaſon to dread its being the 
proximate cauſe of any putrid diſtem- 
per; but as diſtempers of any kind 
are ſo apt to change their nature, 
and to be transformed into others 
quite different from what they were 
originally; and as the atmoſphere of 
this country has frequently been 
the cauſe of diſeaſes of divers kinds, 
when theſe have changed into pu- 


trid 


„ 
trid ones, the air has often been ſaid 
to be the cauſe of them, when it 
is probable they depended more 
upon improper management, or a 
variety of other circumſtances. 


L 
CHAP. XIII. 


An attempt to explain how. putrefaction 
act upon the living animal, 


[ROM what has been ſaid in the 
preceding chapters, as well as 
from daily obſervation, it appears 
evident, that all animal, and the 
greateſt part of vegetable ſubſtances 
have a natural tendency towards, a 
ſkate of putrefaction, were they not 
perpetually reſtrained from thar ſtate, 
by the agency of ſome powerful 
cauſe or cauſes; ſo that, when we 
conſider them with this tendency 
impoſed, upon them by the author of 
nature, we have more reaſon to won- 
der that they do not always run into 
a putrid ſtate, than that they ſhould 

only ſometimes do ſo. 
As in this enquiry we have found 
that heat and moiſture, when ap- 
plied to putreſcible ſubſtances, uni- 
verſally diſpoſe to putrefaction; and as 
the human ſpecies have always been 
2 . 


1 3 gw 


Wag ens: r n 


2 
be 
{4 
i 
1 
5 
5 


7 
£ 
- 
i. 
2 
tA 
= 
2 
* 


1 226 ] 


found to poſſeſs a degree of heat 


and moiſture highly favourable to 
putrefaction, let us firſt endeavour 


to inveſtigate the reaſons why that 


ſpecies, though it has the two moſt 
powerful cauſes of this evil inter- 
woven with its exiſtence, ſuffers ſo 
ſeldom by it; and perhaps this 
inveſtigation may throw ſome light 
upon the reaſons why it ſometimes 


does ſuffer by it. 


In this inveſtigation, the firſt, and 


perhaps the moſt powerful cauſe 
that preſents itſelf to us, is motion. 


; Before we attempt to explain the 


cauſe why motion is ſo ſtrong and 
univerſal an antiſeptic, let us firſt 
eſtabliſh the fact“. This; I think, 


cannot be very difficult, for almoſt 


the whole of the works of Nature 
point it out to us. When we look 


around, and view the fabric of this 
material world, we hardly find any 


* Quamdiu æquabili motu per vaſa circumducuntur 
humores, nulla naſcitur in corpore putredo, omne illud, 


quod inciperet diſponi ad putredinem, ſolitis corporis 
viis eliminatur. Vans-Wieten Coummentar. 
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thing at reſt. In the deepeſt receſſes 
of the earth, the different ſtrata are 
perpetually concreting into new com- 
binations, and forming gems, metals, 
ſpars, &c. On its ſurface it is con- 

ſtantly producing vegetable, animal, 
and other ſubſtances; from all which 

it appears, that its ultimate particles 
are in continual motion, independent 
of its annual and diurnal revolu- 


tions, by which the whole of it is 
moved. 


The ſea alſo, ct huge body of 
water, which ſurrounds this earth, 
has the motion of a perpetual flux and 
reflux impreſſed upon it. The rivers 
are continually running from their 
ſources towards the ſea, and are by 
that motion preſerved freſh; as it is 
only in ſome ſtagnating lakes and 
marſhes that water is ever found pu- 
trid, according to the common phraſe; 
though, in reality, neither water nor 

earth, conſidered as pure elementary 
ſubſtances, are putreſcible; and it is 
only by Weng. mixed with, and par- 
Q "T0 
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taking of the ſmell of other putrid 
matter, that they have been reckoned 
putrid. 8 
But, beſides the earth and water, the 
air alſo which ſurrounds us is in per- 
petual motion, and conſtantly agi- 
tated by a variety of different cauſes. 
Though we do not know all the dif- 
ferent particles which exift in the 
atmoſphere, we are, Ithink, pretty cer- 
tain that air itſelf is a non-putreſcible 
ſubſtance; though at the ſame: time 
we mull alſo take notice, that there 
are always a great many putreſcible 
bodies floating about in it, and theſe. 
bodies, when they are accumulated 
together in large quantities, conſtitute 
what we call a putrid or unwholeſome 
atmoſphere. 

All the various fade: contained in 
the animal ſyſtem are in perpetual 
motion, and moſt of them, together 
with the greateſt part of the ſolids, 
are concerned in thoſe motions called 
vital or involuntary, which go on in 
a conſtant and uniform manner, whe- 
ther the animal be ſleeping or waking. 
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But, befides this, the whole body of 


every living animal is ſubject to the 
power of the mind, and by her di- 


rections frequently performing mo- 


tions of the voluntary kind, though 
theſe do not ſeem to oppoſe pu- 


trefaction ſo much as the involun- 
tary ; for, when the vital or circu- 
latory motion of the blood is ſtopped, 
in a leg for inſtance, and all the parts 


of that leg perfectly at reſt among 
themſelves, it ſoon begins to mortify, 
though the power of moving it by the 


direction of the mind may remain. 
But not only the various parts of 


animals, but even thoſe of vegetables 


alſo, are in perpetual motion among 


themſelves. The circulation of their 


ſap, is a fact that has been long eſta- 
bliſhed ; nor, when we conſider their 
daily anowth, the formation of bark, 
flowers, and fruits, can it well be 
doubted that their ſolid parts have a 
ſpecies of motion alſo. 

. Theſe few obſervations, out of a 
great many more that might be 


added, are, I preſume, ſufficient to 


Q 3 eſtabliſh 
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eſtabliſh the certainty of all kinds of 
matter being in a perpetual motion; 
and, whoever has attended diligently 
to nature, muſt, I flatter myſelf, have 
been convinced, that it is one of the 
principal agents by which bodies are 
preſerved from a ſtate of putreſ- 
cency; and the reaſon of its acting 
in this manner will likewiſe ap- 
pear from a little attention to the 
phænomena that attend putrefying 
bodies. 


A great variety of repeated obſer- 
vations have taught us, that it is an 
invariable law of nature, that a fer- 
mentative motion muſt neceſſarily 
precede a flate of putrefaction, in 
all dead animal and vegetable bo- 
dies. Now, in order to allow this 
fermentative motion to take place, it 
is neceſſary that the parts of the body 
upon which it is to operate, be at reſt 
among themſelves; for, if they are 
urged by any vis a tergo, in the man- 
ner of living animal fluids or vege- 
table juices, they will be much leſs 
| ſuſceptible of motion from any othex 

cauſe, 


| 1 
cauſe, which, before it can operate 
upon them, muſt deſtroy this force or 
power by which they are already 
 impelled forward. Daily obſervat io 

confirms the truth of this; for run 
ning water cannot be rendered putrid 
by adding a putrid ferment to it; nor 
will the limbs of animals, or branches 
of vegetables, become putrid, while 
they are properly ſupplied with JUICES 
from the parent ſtock. 

A ſecond cauſe, why mankind, 
though ſo ſuſceptible of putrefaction, 
are ſo ſeldom attacked with it, ap- 
pears to be the antiſeptic nature df the 
food which they daily make uſe of, 
Though the human ſtomach has ſuch 
an amazing power of converting al- 
moſt all kinds of aliment into proper 
nouriſhment, that ſome have con- 
cluded it poſſeſſed of a power of de- 
ſtroying the ſpecific difference of eve- 
ry thing taken into it*; yet experience 
teaches us, that the nouriſhment ex- 

racted from ſome Lincs of food, has 
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a much fironger antiſeptic power 
than that extracted from others; ac- 
cording to which, it has been obſerv- 
ed, that ſince ſugar and the aſceſcent 

vegetables became a part of the diet of 
the people in this country, putrid diſ- 
eaſes have been much leſs frequent 
than formerly, when our forefathers 
lived upon grain and fleſh, without a 
proper mixture of acids to correct 

their tendency towards putrefaction. 
There may be, and undoubtedly are, 
a number of other ſubordinate cauſes, 
which co-operate with theſe two alrea- 
dy mentioned, in retarding the ten- 
dency of animals towardsa putrid ſtate. 


But as their power is, I preſume, much 


more limited, I ſhall paſs over them in 
- ſilence, and only at preſent take notice 
of the effects of want of motion, and 
of antiſeptic food, which, I am per- 
ſuaded, will be found of themſelves 
adequate to the production of putre- 
faction, without the exiſtence of pu- 
trid miaſmata, or any other cauſe 
Whatever cxiſtin g out of the body. 
| Neither 
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Neither the whole, nor any part of 


a living animal, 1s ever attacked with 


putrefaction, unleſs previouſly diſ- 
poſed thereto by the exiſtence of ſome 
cauſe, though that cauſe may be not 
diſcoverable. On the other hand, the 
dead animal 1s always attacked with, 
and runs ſpontaneouſly into it, unleſs 
prevented by ſome evident cauſe. But 
the living and the dead animal are ex- 
actly of the ſame materials, and exactly 


of the ſame conſtruction. That the 


living animal does not putrefy as rea- 
dily as the dead one, muſt therefore be 


_ owing to ſomething which it enjoys 


while living, and 1s deprived of when 


dead. We do not know in what life con- 
fiſts, nor the powers of which it is poſ- 


ſeſſed ; let us, therefore, inſtead of in- 
dulging ourſelves in ideal conjectures 
concerning things which we do not un- 
derſtand, conſider the difference be- 
tween the living and the dead animal, 
as far as this difference falls within the 
compaſs of our knowledge, and try 
whether this will lead us to diſcover 

| why 
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why the one ſeldom putreſies, and 


the other conſtantly does ſo. 

Here the firſt and moſt obvious 
difference that ſtrikes us, is motion; 
for, independent of the loco-motive 
faculty of a living animal, its various 
parts are all in conſtant motion 
among themſelves. Now, as we have 
already ſeen above, that a ſtate of reſt 
is favourable to putrefaction, and a 
ſtate of motion unfavourable to it“, 
we may, I think, from thence reaſon- 
ably conclude, that motion is one of 
the cauſes of the preſervation of the 


living animal, and the want of mo- 


tion is one of the cauſes of the deſtruc- 


tion or putrefaction of the dead one. 


This concluſion admits of the ſtrong- 
eſt proofs, both from what happens to 


animals themſelves, and from their 


analogy to vegetables. I ſhall begin 
with the former. 


»The author here only means relative reſt and mo- 


tion; for it will appear afterward, that abſolute reſt, or 
immobility of the parts of any body, preſerve it in the 
ſtrongeſt manner; and that, on the other hand, violent 
motion in a living animal will deſtroy it, by indueing 
putrefaction. | i 255 


Any 


235 ] 
Any part or 1 of an animal 
may eaſily be made to putrefy, by 
depriving it of the circulatory motion 
of its blood and other juices, If a 
ligature be tied around a leg or an 
arm, ſo tight as to ſtop the circu- 
lation, a mortification ſoon fol- 
lows; when the influent blood is 
denied admiſſion into any member 
from an internal obſtruction, the 
ſame thing happens, if the obſtruction 
be long enough continued; and in 
both theſe caſes, the moſt obvious 
cauſe which we can duicover, is the 
| loſs of motion. 
Nor is it from animals only that 
proofs in ſupport of this doctrine may 
be drawn: It will admit of further 
proof from the analogy of vegetables; 
for the ſame thing that happens to 
the member of an animal when tied 
with a tight ligature, happens alſo in 
the ſame circumſtances to the branch 
of a vegetable: And indeed, all the 
ſucculent putreſcible vegetables ſeem 
to depend more immediately upon 
the circulation of the ſap for their 


pre- 
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preſervation, as this circulation is no 
ſooner cut off from a branch than that 
branch begins to putrefy, and reſolve 


into its elementary principles, pro- 


vided that its moiſture be not too ſud- 
denly exhaled, ſo as to prevent this 
reſolution from taking place, which 


a heat not very great will do even to 
the largeſt vegetables, and to large 


animals alſo, as is mentioned by 


the learned Dr. Shaw, who, in his 


journey from Egypt to the Holy 
Land, ſaw in the deſert the bodies of 
ſome dead camels, which had belong- 
ed to a former caravan, exſiccated by 
the heat of the climate, ſo as to pre- 
vent that putrefaction which natural- 


ly conſumes dead animals. 


But, though the vital motion of ani- 


mals and vegetables, when properly 


regulated, appears evidently to have 
a power of preventing putrefaction; yet 
this motion ſeems only to poſſeſs ſuch 
a power, in conſequence of its hin- 
dering the fermentative motion 


from taking place. Nov this fer- 
mentative motion is abſolutely ne- 


ceſſary 
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ceflary towards producing putrefac- 


tion in the dead animal, as will ap- 
pear from conſidering that a ſtate of 
abſolute reſt or fixedneſs of the , 
tima corpuſcula of matter, is ſtill a 
more powerful preſervative than vital 
motion itſelf ; for a piece of fleſh, or of 


any other matter, whoſe parts are al- 


together fixed among themſelves by 
froſt, may be preſerved perhaps for 
ever from putrefaction; and this, by 


the way, is one of the many facts 


that teach us how little we know of 
nature, and of the various and even 
contrary methods ſometimes taken by 
her great Author to accompliſh the 
ſame ends. | 

The next cauſe I mentioned, by 
which the living animal was preſerv- 
ed from putrefaction, was the conſtant 
fupply of freſh and antiſeptic mate- 
rials, taken by way of food ; let us 
therefore endeavour to inveſtigate the 
manner in which food produces theſe 
effects. 


I hope it will not be thought neceſ- 


fary here, that I ſhould explain the 
theory | 
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theory of digeſtion, unleſs it be al- 
ledged that, by digeſtion, the aliment 
undergoes ſuch a change in the ſto- 


mach, that an antiſeptic may be en- 


tirely diveſted of that quality, and 
acquire ſome other in its ſtead. But, 

were this the caſe, to what purpoſe do 
we preſcribe antiſeptics in putrid 
diſeaſes? or, how ſhould the internal 
uſe of the bark cure a partial or ge- 
neral tendency to mortiſication? Let 


us then take it for granted, that an 


antiſeptic ſtill continues to be an anti- 
ſeptic, even after it has undergone the 
proceſs of digeſtion; and, if ſo, the 


diet of moſt pcople will afford us 


ſtrong reaſons to believe, that they 
are in ſome meaſure preſerved from 


putrefaction by its influence. 


But it may be objected here, that, 
according to ſome of the beſt theories 
of digeſtion, the food itſelf under- 
goes a ſpecies of putrefaction before 
it is converted into proper nouriſh- 
ment. At firſt ſight this objection 
ſeems to have ſome conſiderable 


weight; but, when we reflect, that 


not- 
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notwithſtanding this putrefaction, if 


it can be called ſuch, the digeſtive 


powers extract a wholeſome chyle 


from food fit for nouriſhing the 
body, it begins to be of leſs conſe- 


quence; and it is of leſs ſtill, when we 


further conſider, that the product of a 


putrefactive mixture becomes an 


antiſeptic, as has abundantly appeared 
from ſeveral of the foregoing expe- 
riments. 


It may further be objected, that 


the food of many nations, as well as 
that of all carnivorous animals, is 
ſuch as, having a ſtrong tendency 
towards putrefaction itſelf, muſt ne- 
ceſſarily augment that ſame tendency 


in the animals which live upon it. 


What has juſt been obſerved above 


concerning the product of a putrid 


ferment, will much diminiſh the 


force of this objection; and further, 


ve muſt conſider, that almoſt all car- 


nmivorous animals, whether of the 


human or any other ſpecies, are under 


a perpetual neceſſity of uſing exerciſe, 


in order to obtain their food, and this 


neceſſarily 
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aecearily preſerving the vital mo- 


tions from becoming languid and 
fluggiſh, may poſlibly preferve the 
body, by counterbalancing that ten- 
dency which would otherwiſe ariſe 
from the nature of the food made uſe 


of. 
On a former occaſion, I have proved 


by experiment, that ſal nitre, a ſtrong 


antiſeptic, retains its nature and pro- 
perties after it has gone through the 


circulation, and been excreted by 
urine “. May we not from this 3 
conclude, that many, if not all the 


other antiſeptics, continue to be ſuch 
after they have gone through the 
ſame proceſs? And, if this be allowed, 
it affords an eaſy ſolution of the rea- 
ſon why antiſeptic food preſerves the 


animal that uſes it from putrefaction. 


But; ſuppoſing the food of animals to 
have nothing antiſeptic in its nature, 
yet the continual approximation of 
new and freſh parts to the body, in 
conſequence of the uſe of it, muſt be 
a powerful preſervative againſt putre- 
faction; agreeable to which, it has 

. * Vide Experimental Eſſays, 


been 


( an 
been found that people who have 
died of famine, have been in a highly 
putrid ſtate before their death “*. 
An animal that is denied meat and 
drink, dies in a few days; but this 
death, II imagine, does not happen ſole- 
ly from inanition, but from a putreſ- 
cency of the humours; as a proof of 
this, any watery liquor givento it, will 
keep it much longer from ſtarving. 
Now, we can hardly ſuppoſe that the 
water does this by affording nouriſh- 
ment, as it is deſtitute of thoſe mucila-. 
ginous particles which at preſent 
ſeem to be reckoned the nutritive 
part of our fpod; it muſt therefore do 
it by diluting the fluids, and conſe- 
quently keeping them from this pu- 
treſcent ſtate. And this ſeems confirm- 
ed by experience; for people have 
lived upwards of twenty days upon 
nothing but water ; and the ſtories ” 


* The blood of thoſe that die of famine becomes. bs — 
highly acrimonious, which begets fever, phrenzy, and -- - ml 
ſuch a degree of putrefaction, as is highly deſtructive of 
the vital principle, Huxham on the Deen Sorg 
Throat. 
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of much longer abſtinence, where 
water has been allowed, are not alto- 


gether incredible. 


Hitherto I have inſiſted upon mo- 
tion and antiſeptic food being preſer- 
vatives againſt the putreſcency of the 
animal body; the motion which 1 


have always had in view, is that call- 


ed vital, or involuntary, which muſt 
be carefully diſtinguiſhed. from that 


called fermentative; the former tend- 


ing to the preſervation, and the latter 


to the deſtruction of the animal. But 


though vital motion, when rightly 


regulated, tends. to the preſervation 


of the animal, when it runs to either 
extreme, it acts in a contrary manner. 


If it is too flow, it allows the fermen- 


tative motion to take place, an d bring 
on putrefaction; if it is too rapid, it 
deſtroys the animal by bringing on 


Longe autem citius in putredinem barn humores 
animalium, fi valide moveantur, ſi valido curſu, vel alio 
labore, quis corpus exercuerit. Quam olidus ſudor, 


quam acris et Wand redditur urina, dum febris acuta 
| lactantem 


$I PIER, —— ra 
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1 is perhaps not eaſy to determine 
how a, too rapid motion of the fluids 
| ſhould induce putretaction ; it is pre- 
ſumable, however, that it does ſo, by 
deſtroying their texture, and deptiv- 

ing them of their coheſive principle 
or bond of union, by the polleſſion of 
which they are kept in a ſound Rate, 
and by the loſs of which they run 
into a morbid one. But, however this 


change is brought on, it certainly 
does happen frequently in conſe- 
quence of rapid febrile motion, which 
has many a time changed the hu- 
mours into a putreſcent ſtate 3 in the 
ſpace of a few days F. - 
What has been obſerved above on. 
 terning the effects of motion and reſt, 
when Applied to animal bodies, will, 
I flatter "myfelt, enable us to align a | 


lactantem — nella Niſi plurienury poet, in- 
tra pautcas horas Jas fiet tenue, ſubflaveſcens, ſalſum, 
odoris ſuburinoſi. Van-Swieten. Commentar. 


+ Nimia agitatio longe adhue” celerius puttedinem 
inducit. Atutiffima febris intra 24 horas fie poteſt 


corrumpere omnia, ut urina fortidn, ſcæces alvinæ add 
| veroſz penitus, halitus oris putridiſſimus, interna omnia 
: Em corrupta teſtentur. Van-Swieten. Commentar. 
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-reaſon why theſe bodies are ſome- 


times attacked with putrid diſcaſes, 


without having recourſe to c, ee 


lia udſa, or any of the other cauſes 


which attack the animal ab extra, as 
they point out to us, that animal 


matter has a conſtant tendency to, 


and is poſſeſſed of all the neceſſary 


requiſites for running into a putrid 
ſtate, me 3 
In order to illuſtrate chis 1 


let us take a view of the moſt ſimple 


methods by which a putrefaction is 


induced, and from thence proceed to 
the more complex. 


The moſt ſimple method then of 


producing putrefaction is what I have 
already mentioned, viz. by tying a 


ligature upon a member, ſo tight as to 
cut off all communication with the 


vital parts, by which means it ſoon 
becomes putrid, without the aſſiſtance 


of any contagion, or internal diſeaſe 


of the body. This ſpecies of putre- 
faction ſeems to ariſe ſolely from the 
1010 of motion. | 


The 


„ 
The next method by which we ſee 
partial or univerſal putrefactions 
produced, is, when they happen in 
conſequence of an inflammation. 
The manner in which an inflamma- 
tion itſelf is produced has been much - 
diſputed, nor ſhall I at preſent. enter 
into a diſcuſſion of that point; for 
my purpoſe, it is ſufficient that in an 
inflammation there be a ſtricture on 
the parts, or an extravaſation of 
humour, by either of which the 
regular influx of the blood is hin- 
dered: And that one or both of theſe 
always happen, I think, will hardly 
be denied; if the former, it will act 
in the ſame manner as a ligature, and 
by depriving the humours of motion, 
make them become putrid; if the 
latter, the extravaſated humour, be- 
ing without the reach of the moving 
powers, muſt ſtagnate ; and, if this 
ſtagnation be long enough continued, it 
muſt putrefy alſo. Here, likewiſe, the 
putrefying cauſe is loſs of motion “. 
rhe cs: = + "1 2 
* Though I have ſaid above, that putrid diſeaſes maß 


ariſe without the aſſiſtance of contagion, I do not thereby 5 
. mean * 
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Such putrid diſeaſes as attack the 
whole ſyſtem, may ariſe either from 
putrid miaſmata being received inta 
it, from the perſpiration being ftop- 
ped, from the circulation being ren- 
dered too flow, or too rapid. When the 
firſt is the caſe, the learned Dr. Hux- 
ham ſuppoſes that the miaſmata are 


ſwallowed along with the faliva, 


where they act as a ferment on the 
contents of the ſtomach, Now, it is a 
well known fact, that fermentation 


is, of all things, the moſt favourable 


to putrefaction. Theſe putrid miaſ- 
mata then being received into, and 
mixed with the contents of the ſto- 
mach, already fermenting, will 
change the product of that ferment, 


from a mild nutritive liquor, to an 


acrid and putrid one; in conſequence 


1 this, the chyle and blood muſt 


receive ſome of this product into 
their compoſition, which, acting as a 


ſtimulus upon the heart and arteries, 


will excite them to more ſtrong and 
mean to preclude | its agency's as oy may no doubt alſq 


| Frequent 


be eauſed by it, 


6 247 * „ 
frequent contractions; ; hence a too 
rapid motion of the blood will enſue, 
its texture will be deſtroyed, and hay- 
ing loſt that, it will be eaſily aſſimi- 
lated to the nature of. theſe putrid 
particles that were mixed with it. 
This is one of the putrid difeaſes 
cauſed by too much motion. 

In fevers of this kind, when nature 
15 tolerably ſtrong, and the extre- 
mities of the excretory veſlels at the 
ſame time ſhut up, ſhe endeavours 
to propel theſe putrid particles to- 
wards the ſurface, where, meeting 
with an abſolute reſiſtance, they 
can proceed no farther; and thus 
being lodged between the cutis and 
cuticula, form what are called pe- 
techiz, livid ſpots, &c. The matter 
of theſe petechiæ being thus ex- 
travaſated, generally become more 
and more putrid, as they are foment- 
ed with heat and left-in a ſtate of 
reſt; when nature, finding that in this 
ſtate they would. produce further 
miſchief by contaminating the parts 


around them, makes another effort 
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| to get clear of them, which is done 
by abſorbing them again into the 
ſyſtem, with a view to throw them 


out ſome other way; in which, if ſhe 
ſucceeds, the patient recovers ; if not, 
death puts an end to the conflict. 
That putrid contagion makes its 
ſirſt attack in the manner I have now 
related, ſeems bighly probable, from 


a diligent attention to nature; as one 


of the firſt ſymptoms, after having 
been infected, is generally a nauſea, 


and inclination to vomit, which, if 


timely encouraged, and a gentle 


diaphoreſis brought on afterward, 
ſeldom fails to avert the impending 


danger; many inſtances of which 
have been related to me, by gentle- 
men who have been abroad in the 


warm climates, and ſeveral I have 


ſeen in this country. 
It may be aſked here, why this 


putrid contagion ſhould produce ſo 
much miſchief when taken into the 


ſtomach, when it has already appear- 


ed from ſeveral facts, that putrid ali- 
. ment 


16-28 
ment has been frequently made uſe 
of for a long time together, without 
having any bad effect? To anſwer 
this, we muſt confider that this kind 
of contagion, taken in along with the 
air of an infected place, is already 
become highly ſubtilized and viru- 
lent, before it 1s fit to float in the air; 
whereas the other is generally but in 
the firſt, or at fartheſt in the ſecond 
ſtage of putrefaction, and may there- 
fore be thrown out of the ſtomach, 


or even out of the blood, if it ſhould _ 


have got in there, before it has ac- 
quired a ſufficient degree of viru- 
lence to enable it to act as the for- 
men 8 585 
The ſecond method I mentioned, 
in which putrid diſeaſes attack the 
human ſpecies, is in conſequence of 
the perſpiration being ſtopped. AndI 
am inclined to think that they more 
frequently happen in this way than 
by any putrid ferment, or other 
cauſe ab extra. When they do happen 
in this way, then the perſpirable mat- 
EE ter, 
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ter, by being retained, becomes highly 
acrimonious: Nature, finding it en- 
dowed with this quality, raiſes a fever 
to throw it out; but, if the ſkin is 
impervious, inſtead of being thrown 
out, it is abſorbed into the maſs of 
blood, in conſequence of this fever, 
where, by its ſtimulus, it hurries on 
the circulation in ſuch a manner, that 
a decompoſition and putreſcency of 


all the humours enſue. 


From one of theſe two cauſes laſt 
mentioned, I imagine the greateſt 
part of putrid fevers, of whatever de- 
nomination, ariſe. But as there is, be- 
fides fevers, another putrid diſeaſe, 
viz. the ſcurvy, which advances in 
a much ſlower manner, and is hardly 
attended with any febrile yam. 
let us examine it alſo. 
Though the feurvy has been 
known to attack mankind in a va» 
riety of different circumſtances. of 
life, thefe attacks have always been 
iüirregular and inconſtant. But there 

are two cauſes, which, when they 


8 meet 


{$66.9 
meet together, and are long enough. 
continued, ſeldom fail td produce it 

in a regular and conſtant manner, 
Theſe are cold and moiſture, which 
may therefore be denominated the 
real cauſes of ſcurvy; and that they 
act in concert by diminiſhing the force 
of the moving powers, I ſhall endea- 
vour to prove, 

The momentum of the cirealuine 
fluids ſeems todepend intirely up- 
on the ſtrength and elaſticity of the 
ſolids. But it is a fact eſtabliſhed by 
experience, that nothing tends more 
to deſtroy the firmneſs and elaſticity 
of the ſolids than too much moiſture ; 
every one muſt have felt languor and 
debility after having been long ex- 
poſed to a. moiſt foggy atmoſphere; 
and the debilitating effects of large 
quantities of watery liquors are well 
known. Moiſture then, acting long 
upon the body, muſt weaken the mov- 
ing powers, and thereby the circulating 
fluids, or parts moved, muſt creep on 
more ſlowly, and thence a fermenta- 
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tative motion be more apt to ariſe in 


them; for it ſeems to be a law of nature, 


that all animal and vegetable matter 


muſt either be ſubjected to a vital or 
fermentative motion; and, as ſoon as 
the former fails, the latter neceſſarily 


begins, unleſs the ultima corpuſcula of 


the matter be fixed by ſome powerful 
cauſe, as froſt, exſiccation, cc. 
But, beſides this debility of the 


moving powers, which ariſes from 
too much moiſture, cold likewiſe 


co-operates with it in producing the 
ſame effect; but then we are only to 
underſtand this of the ſeverer degrees 
of cold, when joined with moiſture, 
and continued for ſome conſiderable 
time; for a moderate degree of cold, 


on the contrary, braces and ſtrengthens 
the ſolids; but, when it 1s ſevere, 
when it is long continued, almoſt” 


every one knows its effect to be 


numbneſs, loſs of feeling, and inabi- 
lity of the muſcles to act in their 


uſual manner; by which, and by the 
relaxin g — of moiſture, the circu- 
lation 


1 4 

lation and; become flow, when, by 
that law of nature which I mentioned 
above, a fermentative motion | muſt 
begin, and increaſe, as the vital motion 
decreaſes, till at laſt a putrid diatheſis 
is generated, which will take place 
firſt in the extremities of the exhalent 
arteries, where the circulation is 
ſloweſt; and hence the livid ſpots 
and blotches which ſo often nen in 
ſcurvies. 
If T have ſucceeded in deſcribing the 
manner in which putrefaction attacks 
animal bodies, the concluſion that will 
naturally follow is, that the living 
animal can only become putrid by 4 
defect or exceſs of the vital motions; 


and therefore, whatever cauſes this | 


defect, or exceſs, will bring on a pu- 
trid ſtate of the humours. This be- 
ing the caſe, we need not look out 
with ſo much ſolicitude to diſcover 
the cauſes of putrid diſeaſes in efflu- 
via, animalcula, &c. as we will ſind 
that they can eaſily ariſe without any 
thing being externally applied to the 
OR body; 
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body; for animal matter, being of all 
others the moſt diſpoſed to putrefy, 
will ſpontancouſly run into that ftate, 
whenever the cauſes that perpetually 


| binder this diſpoſition are ven : - 


away or ſuſpended. 

After this attempt to examine the 
cauſes that have generally been aſ- 
ſigned for putrid diſeaſes, and to ex- 


plain their manner of operating on 


the body, it may be expected that I 
mould ſay ſomething concerning the 


method of curing them. Should I do 


this, I could hardly add any thing 
new upon the ſubject; as it has al- 
ready been treated in a learned and 
judicious manner by Sir John Pringle, 
Dr. Huxham, and ſeveral others, whoſe 


names will be a perperual auer to 
che healing art. , 
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